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(57)Abstract: 

PROBLEM TO BE SOLVED: To output an image for the purpose of 
printing in the printing order fitted to a photographing condition. 
SOLUTION: A digital camera 1 stores image attached data 1 1 being a 
condition photographed along with a photographed image at the time of 
photographing of the image and also stores the data inherent to the 
camera 1. The digital camera 1 is connected to a printer 2 by a 
communication means such as IEEE1394 I/F. The printer 2 stores a 
set of printing control data combined by changing a printing grade, a 
printing speed or masking other than the inherent data 10 of the 
printing system thereof, ink or a kind of paper. When a printing 
command is issued, the printer 2 reads image data and image attached 
data from the digital camera 1 and selects printing control data 
according to the read data and a set printing mode. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not 

reflect the original precisely. 

2.**** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The image-formation system characterized by to provide the image- 
formation equipment which has the electronic equipment which has a record 
means record the photography conditions of an object picture image with this 
picture image, and a regeneration means reproduce the picture image recorded 
by the aforementioned record means, the image-formation means which carries 
out image formation on the given image-formation conditions, and a setting 
means set up the aforementioned image-formation conditions according to the 
aforementioned photography conditions. 

[Claim 2] The aforementioned image formation means is an image formation 
system according to claim 1 characterized by being a means to form a picture 
image by ink-jet record. 

[Claim 3] The aforementioned image formation conditions are an image 
formation system according to claim 1 characterized by being the ink-jet record 
technique. 

[Claim 4] The aforementioned image formation conditions are an image 
formation system according to claim 3 characterized by including the 1st-ink 
consumption mode predetermined in ink consumption, and the 2nd-ink 
consumption mode in which ink consumption is larger than this Ist-ink 
consumption mode. 

[Claim 5] The aforementioned image formation conditions are an image 
formation system according to claim 3 characterized by including the quality of 
the picture image formed. 

[Claim 6] both-way printing of the aforementioned image formation conditions is 
carried out — a ****** the image formation system according to claim 3 
characterized by things 

[Claim 7] The aforementioned photography conditions are an image formation 
system according to claim 1 characterized by being the existence of use of a fill- 
in flash. 

[Claim 8] The aforementioned record means is an image formation system 
according to claim 1 characterized by including a photo-electric-translation 
means to change the aforementioned object picture image into a picture signal. 
[Claim 9] The aforementioned record means is an image formation system 
according to claim 8 characterized by including a store means to accumulate 
the image information in which the photo electric translation was carried out by 
the aforementioned photo-electric-translation means. 
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[Claim 10] The electronic equipment which has a record means to record the 
photography conditions of an object picture image with this picture image, and a 
regeneration means to reproduce the picture image recorded by the 
aforementioned record means, An image formation means to form on the 
formation conditions which were able to give the picture image reproduced by 
the aforementioned regeneration means, The image formation system 
characterized by providing a mediation means to arbitrate the image formation 
equipment which has a setting means to set up the aforementioned formation 
conditions, and the formation conditions set up by the aforementioned 
photography conditions and the aforementioned setting means. 
[Claim 11] The aforementioned electronic equipment and the aforementioned 
image formation equipment are an image formation system according to claim 
10 characterized by connecting by serial bus. 

[Claim 12] The aforementioned serial bus is an image formation system 
according to claim 1 1 characterized by suiting USB specification. 
[Claim 13] The aforementioned serial bus is an image formation system 
according to claim 11 characterized by suiting IEEE1394 specification. 
[Claim 14] The aforementioned mediation means is an image formation system 
according to claim 10 characterized by being contained in the aforementioned 
electronic equipment. 

[Claim 15] The aforementioned mediation means is an image formation system 
according to claim 10 characterized by being contained in the aforementioned 
image formation equipment. 

[Claim 16] The aforementioned mediation means is an image formation system 
according to claim 10 characterized by giving priority to the quality of the picture 
image formed, and arbitrating formation conditions. 

[Claim 17] Image-formation equipment characterized by to have the image- 
formation means which carries out image formation on the image formation 
conditions which are the image formation equipment used with the electronic 
equipment which has a regeneration means to reproduce the picture image 
recorded by record means to record the photography conditions of an object 
picture image with this picture image, and were given, and a setting means set 
up the aforementioned image-formation conditions according to the 
aforementioned photography conditions. 

[Claim 18] The aforementioned image formation means is image formation 
equipment according to claim 17 characterized by being a means to form a 
picture image by ink-jet record. 

[Claim 19] The aforementioned image formation conditions are image formation 
equipment according to claim 17 characterized by being the ink-jet record 
technique. 

[Claim 20] The aforementioned image formation conditions are image formation 
equipment according to claim 19 characterized by including the Ist-ink 
consumption mode predetermined in ink consumption, and the 2nd-ink 
consumption mode in which ink consumption is larger than this Ist-ink 
consumption mode. 

[Claim 21] The aforementioned image formation conditions are image formation 
equipment according to claim 19 characterized by including the quality of the 
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picture image formed. 

[Claim 22] both-way printing of the aforementioned image formation conditions 
is carried out a ****** - the image formation equipment according to claim 19 
characterized by things 

[Claim 23] The aforementioned photography conditions are image formation 
equipment according to claim 17 characterized by being the existence of use of 
a fill-in flash. 

[Claim 24] The aforementioned record means is image formation equipment 
according to claim 17 characterized by including a photo-electric-translation 
means to change the aforementioned object picture image into a picture signal. 
[Claim 25] The aforementioned record means is image formation equipment 
according to claim 24 characterized by including a store means to accumulate 
the image information in which the photo electric translation was carried out by 
the aforementioned photo-electric-translation means. 
[Claim 26] It is the image formation equipment used with the electronic 
equipment which has a regeneration means to reproduce the picture image 
recorded by record means to record the photography conditions of an object 
picture image with this picture image. The image formation system 
characterized by having a mediation means to arbitrate the formation conditions 
set up by image formation means to form on the formation conditions which 
were able to give the picture image reproduced by the aforementioned 
regeneration means, setting means to set up the aforementioned formation 
conditions, and the aforementioned photography conditions and the 
aforementioned setting means. 

[Claim 27] The aforementioned electronic equipment and the aforementioned 
image formation equipment are image formation equipment according to claim 
26 characterized by connecting by serial bus. 

[Claim 28] The aforementioned serial bus is image formation equipment 
according to claim 26 characterized by suiting USB specification. 
[Claim 29] The aforementioned serial bus is image formation equipment 
according to claim 26 characterized by suiting IEEE1394 specification. 
[Claim 30] The aforementioned mediation means is image formation equipment 
according to claim 26 characterized by being contained in the aforementioned 
electronic equipment. 

[Claim 31] The aforementioned mediation means is image formation equipment 
according to claim 26 characterized by being contained in the aforementioned 
image formation equipment. 

[Claim 32] The aforementioned mediation means is image formation equipment 
according to claim 26 characterized by giving priority to the quality of the picture 
image formed, and arbitrating formation conditions. 
[Claim 33] The image formation technique which is the image formation 
technique for forming the picture image according to the picture signal from the 
electronic equipment which has a regeneration means to reproduce the picture 
image recorded by record means to record the photography conditions of an 
object picture image with this picture image, and is characterized by setting up 
the image formation conditions of an image formation means according to the 
aforementioned photography conditions. 
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[Claim 34] The storage characterized by including a means to be the storage 
which stores the computer program for forming the picture image according to 
the picture signal from the electronic equipment which has a regeneration 
means to reproduce the picture image recorded by record means to record the 
photography conditions of an object picture image with this picture image, and 
to set up the image formation conditions of an image formation means 
according to the aforementioned photography conditions. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the 
image formation system and image formation equipment which carry out hard 
copy of the picture image a photograph of was taken with the digital camera etc., 
concerning an image formation system. 
[0002] 

[Description of the Prior Art] Conventionally, there was a system which prints 
the input picture image from a digital input machine called a scanner and a 
digital camera by the printer through hosts, such as a personal computer (PC). 
In such a system, the driver for controlling a digital input machine and a printer 
exists in the host independently, respectively. For this reason, the input from a 
digital input machine is saved as data of the format which is the easiest to use 
on a host by the driver, and is easy to display. The status of this saved picture 
image was seen at the time of printing, and the suitable printing control system 
and the image-processing method were chosen. 
[0003] 

[Problem(s) to be Solved by the Invention] Therefore, the picture image a 
photograph of was also taken, for example in monochrome will also be saved 
as a color picture, if a host is color correspondence, and it will be printed using 
color ink at the time of printing. Moreover, things coarse as a picture image from 
the first, such as a sum nail picture image, may also be printed by the 
conditions of a store in the high-definition mode. Thus, by being saved in the 
format suitable for the host, the picture image formed may become the thing 
different from the picture image at the time of an input, or, as a result, excessive 
processing which is originally unnecessary may be needed. Furthermore, in 
case the inputted picture image is saved to a host, excessive processing for 
changing into the format suitable for the host is needed. 
[0004] It was made in view of this invention above-mentioned conventional 
example, and aims at offering the printing system image formation equipment 
which can output a more nearly high-definition picture image quickly with 
outputting the picture image on the conditions suitable for the input condition at 
the time of inputting a picture image. 

[0005] Moreover, this invention aims at offering the device which constitutes the 

system which can perform such an image formation control efficiently. 

[0006] Moreover, this invention aims at offering the image formation system and 
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image formation equipment which have a new function. 
[0007] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, 
this invention consists of the following configurations. That is, the image 
formation equipment which has the electronic equipment which has a record 
means to record the photography conditions of an object picture image with this 
picture image, and a regeneration means to reproduce the picture image 
recorded by the aforementioned record means, the image formation means 
which carries out image formation on the given image formation conditions, and 
a setting means to set up the aforementioned image formation conditions 
according to the aforementioned photography conditions is provided. 
[0008] Or a record means to record the photography conditions of an object 
picture image with this picture image, The electronic equipment which has a 
regeneration means to reproduce the picture image recorded by the 
aforementioned record means, A mediation means to arbitrate the image 
formation equipment which has an image formation means to form on the 
formation conditions which were able to give the picture image reproduced by 
the aforementioned regeneration means, and a setting means to set up the 
aforementioned formation conditions, and the formation conditions set up by the 
aforementioned photography conditions and the aforementioned setting means 
is provided. 

[0009] Or it is the image formation equipment used with the electronic 
equipment which has a regeneration means to reproduce the picture image 
recorded by record means to record the photography conditions of an object 
picture image with this picture image, and has the image formation means 
which carries out image formation on the given image formation conditions, and 
a setting means to set up the aforementioned image formation conditions 
according to the aforementioned photography conditions. 
[0010] Or it is the image-formation equipment used with the electronic 
equipment which has a regeneration means reproduce the picture image 
recorded by record means record the photography conditions of an object 
picture image with this picture image, and it has the mediation means arbitrate 
the formation conditions set up by image-formation means form on the 
formation conditions which were able to give the picture image reproduced by 
the aforementioned regeneration means, setting means set up the 
aforementioned formation conditions, and the aforementioned photography 
conditions and the aforementioned setting means. 

[001 1] Or it is the image formation technique for forming the picture image 
according to the picture signal from the electronic equipment which has a 
regeneration means to reproduce the picture image recorded by record means 
to record the photography conditions of an object picture image with this picture 
image, and the image formation conditions of an image formation means are set 
up according to the aforementioned photography conditions. 
[0012] Or it is the storage which stores the computer program for forming the 
picture image according to the picture signal from the electronic equipment 
which has a regeneration means to reproduce the picture image recorded by 
record means to record the photography conditions of an object picture image 
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with this picture image, and a means to set up the image formation conditions of 
an image formation means is included according to the aforementioned 
photography conditions, 
[0013] 

[Embodiments of the Invention] Drawing 1 shows the printing structure-of-a- 
system view which connects directly the digital input equipment and the printer 
which are the 1 operation gestalt of this invention, without through a host. In 
drawing 1 , the communication media 3 which connect the printer 2 with the 
means of communications of the digital picture input device 1 which inputs a 
digital picture image, and the digital picture input device 1, and the digital 
picture input device 1 and the printer 2, such as a cable and infrared radiation, 
are contained in the printing system. 

[0014] The digital picture input device 1 memorizes a digital input machine 
peculiar information peculiar to the equipment for the status storage means 4. 
Moreover, while two or more picture images are held for the picture image 
storage means 5, parameters, such as color processing performed within the 
status at the time of the input to each picture image currently held at the picture 
image storage means 5 and a digital picture input device, are held for the 
picture image incidental information storage means 6 as a picture image 
incidental information 11. These informations are memorized by RAM, 
nonvolatile RAM, or the magnetic storage medium. 

[0015] Moreover, a printer 2 holds the printer peculiar information 10 containing 
the status of present, such as an ink class set now, and a head class, a form 
class, and the information about the printer, such as a printer print speed and a 
print station, itself for a printer status storage means 7, and holds the printing 
control information which is the modality and the combination of a parameter of 
printing control processings which can perform by the printer 2, such as printing 
quality, an image processing, printing speed, and masking, for two or more 
kinds Moreover, print mode informations, such as specification of the 
concentration which an operator sets up from a non-illustrated control panel, are 
also memorized by the printer status storage means 7. These informations are 
memorized by RAM, nonvolatile RAM, or the magnetic storage medium. 
[0016] Furthermore, a printer 2 demands and reads the image information 
memorized by the picture image storage means 5 and the picture image 
incidental information 1 1 corresponding to the picture image to the digital input 
equipment 1 through communication media 3 by the digital input equipment 
means of communications 8. Communication media 3 are realizable with the 
interface of USB (Universal Serial Bus) or IEEE1394. The printing control which 
chose suitable printing control information among the printing control 
information currently held at the printing control information hold means 9, made 
the information the parameter, and was suitable for image information in the 
predetermined procedure with the processing selection means 12 from the 
printer peculiar information 10 currently held at the picture image incidental 
information 1 1 and the printer status storage means 7 which were acquired is 
performed. Selection of this printing control information and the printing control 
based on the information are performed by performing the program memorized 
by ROM etc. by CPU which is not illustrated [ which controls a printer 2 ]. By 
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these, a printer 2 can be processed by the ability choosing the optimum printing 
control for the digital picture image inputted [ which were inputted and was 
digital-input-equipped ], and can obtain the optimum printing result. 
[0017] It is enabled to choose the highest [ have / a means in comparison with 
this, and the status or conditions peculiar to a printer / acquire the information 
for the printing control which was not able to be conventionally obtained by such 
configuration with this operation gestalt, and ] in the status of the present printer, 
or the most suitable printing control processing, and enables this to aim at 
enhancement in the printing quality in a total, and printing speed. 
[0018] Drawing 2 is the example of the data format of the picture image 
incidental information at the time of a picture image input on the digital camera 
which is an example of the digital input equipment 1 of the gestalt of this 
operation, and the peculiar information on the mainframe of a digital camera. 
Although these shall be separately stored in drawing 1 , drawing 2 has shown 
these together. When an information is transmitted to a printer 2 from a digital 
camera 1 , the data of such a format are transmitted. It is the picture image 
incidental information that an item 13-1 to 13-15 is generated for every picture 
image in drawing 2 , and the item 13-16 or subsequent ones sen/es as a digital 
input machine peculiar information. 

[0019] To the picture image incidental information 1 1 As the resolution 
information 13-1 at the time of the photography which is related to especially a 
printing, the color mode information 13-2, the color processing information 13-3, 
and photography conditions The existence of use of a fill-in flash the shown 
flash plate operation 13-4 — extracting ~ 13-5, the shutter speed 13-6, the 
photographic subject distance 13-7, the zoom scale factor 13-8, the lens class 
13-9, the VCF class 13-10, the ********** value 13-11, the time 13-12, and the 
location code 13-13 ~ There are the image data size 13-14 and a color 
processing parameter 13-15 in a camera, and the camera model information 
13-16, the camera peculiar printing parameter 13-17, etc. are stored as a digital 
input machine peculiar information. 

[0020] Drawing 3 is the example of the data format of the printer peculiar 
information 10 which records the peculiar information on a printer, and the 
present status. Here, the status of the printer used for a control of a printing is 
held. The printer which performs ink-jet record is indicated with the gestalt of 
this operation. As a peculiar information 10, there are the head class 14-1, the 
ink class 14-2, the paper size 14-3, the form class 14-4, the printing quality set 
point 14-5, the cleaning record 14-6, the present time 14-7, the ink residue 14-8, 
the head time 14-9, the printer class 14-10, the printer resolution 14-11, printing 
speed 14-12, etc., for example. 

[0021] Drawing 4 is the example of the data format which memorizes the print 
mode setting operation by the user, here ~ for example, quantity [ of printing 
speed ]/— low ~ quantity [ of 15-1 and printing quality ]/— low — **/of 15-2 and 
ink consumption - few ~ **/of 15-3, the **/** 15-4 of printing concentration (if it 
puts in another way size and smallness of concentration), and a both-way 
printing — less ~ 15-5 etc. is recorded It leaves ** / few ** of ink consumption, 
for example, the edge fraction of a picture image printed, as a picture image, 
and the mode in which ink consumption is saved by performing the image 



HI 0-226 139 



Page 8 of 26 



processing of carrying out white of the uniform field compared with usual 
printing can be realized. 

[0022] Drawing 5 is the example of the data format of printing control 
information which memorizes individually the characteristic feature in the 
selectable printing control processing, parameter, and each processing. Here, 
the parameter and the mask data 16-1-1 of the masking technique class 16-1 
and each technique of its, the class 16-3 of good/improper information 16-2 on 
both-way printing and printing resolution, the class 16-4 of a print speed, etc. 
are recorded. Furthermore, the quality evaluation information 16-5 on printing 
by the processing [ each ], the speed evaluation information 16-6 on printing, 
and the ink consumption 16-7 are recorded. 

[0023] Drawing 6 is the example of the flow chart showing flowing of the whole 

printing control processing in the printing system shown in drawing 1 . 

[0024] If a printer is started at step 17-1, a printer initialization operation will be 

performed in step 17-2. Next, operation by the user is received in step 17-3, and 

the existence of operation is judged in step 17-4, and when you have no 

operation, it returns to step 17-3. In operation owner **, it branches to 

processing which was suitable for the content of operation in step 17-5. When 

the operation mode is a setup of a print mode, the mode set up at step 17-6 is 

read, and it registers by the data format of drawing 4 . 

[0025] When operation is printer power OFF, the after treatment which 

performed end processing at step 17-7 is ended. 

[0026] When operation is cleaning operation, cleaning processing of an ink-jet 
head is performed in step 17-8. 

[0027] When operation is picture image selection operation, selection 
processing of the picture image which it is going to print in step 17-9 is 
performed. 

[0028] When operation is printing start, printing processing of the picture image 
chosen in step 17-10 is performed. 

[0029] In addition, the operation received in step 17-3 may be the operation 
from a printer 2, and may be the operation from a digital camera 1 . In this case, 
the content of operation of a camera 1 is transmitted to a printer 2 through 
communication media 3. 

[0030] Drawing 7 is a flow chart of processing which chooses printing control 
processing using the information on the format shown in drawing 2 - view 5 by 
the time it started printing processing in step 17-10 of drawing 6 . 
[0031] Here, first, at step 18-1, the communications processing for acquisition of 
the peculiar information on the camera memorized by the status storage section 
4 is performed, and the peculiar information on a camera is acquired. Such an 
information is shown in the sign 13-16 of drawing 2 , and 13-17. 
[0032] Next, at step 18-2, the communications processing for acquiring the 
picture image incidental information on the image information to print is 
performed, and the incidental information on the picture image to print is 
acquired. This information is an information shown in the sign 13-1 to 13-15 of 
drawing 2 . 

[0033] At step 18-3, processing which reads the status and the peculiar 
information on a printer from the status storage section 7 is performed. 
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[0034] At step 18-4. read-out processing of the mode information set up by the 
user is performed. 

[0035] At step 18-5, printing processing is determined on the basis of the 

information acquired from the aforementioned step 18-1 by 18-4. 

[0036] At step 18-6, printing processing determined at the aforementioned step 

18-5 is performed, and the picture image chosen is printed. 

[0037] Drawing 8 is the example of the more detailed flow chart of printing 

processing decision processing of step 18-5 in drawing 7 . 

[0038] In step 19-1 , the following judgment is first made to the print mode set up 

by the user, 

[0039] It progresses to step 19-2, and in the case of the high-speed printing 
mode, the speed evaluation information 16-6 on the printing control information 
shown in drawing 5 is used as a key, it performs reference of the processing 
technique, and rearrangement in high-speed order, considers the informations 
on other, and determines processing. 

[00401 It progresses to step 19-3, and in the case of a high-definition print mode, 
the quality evaluation information 16-5 on the printing control information shown 
in drawing 5 is used as a key, it performs reference and rearrangement of the 
processing technique in high-definition order, considers the informations on 
other, and determines processing. 

[0041] In the case of the low ink consumption mode, it progresses to step 19-4, 
it uses as a key the ink consumption evaluation information 16-7 on the printing 
control information shown in drawing 5 , carries out reference and 
rearrangement of the processing technique to the order of a low ink 
consumption, considers the informations on other, and determines processing. 
[0042] Drawing 9 is the example of the flow chart of decision processing about 
the informations on other in step 19-2 in drawing 8 . Here, in step 20-1 , the form 
class set up in the printer is judged based on step 18-3 of drawing 7 . In step 
20-2, in the case of low quality forms, such as a regular paper, the upper limit of 
printing speed is set, and it searches processing below the set-up upper limit 
speed in step 20-3 from the speed evaluation information 16-6 shown in 
drawing 5 . In the case of a high-definition form, it progresses to step 20-4 as it 
is. 

[0043] Next, the data size of the picture image to print is judged at step 20-4. 
When a data size is very large, it progresses to step 20-5, and the 
communications processing which demands the picture image incidental 
information on a low quality picture image like a sum nail picture image as 
opposed to a digital input device is performed. Since a parvus case can transmit 
and carry out expansion processing of the data size at high speed, it progresses 
to step 20-6, without carrying out anything. 

[0044] At step 20-6, comparison decision of the resolution information on a 
picture image incidental information and the resolution of a printer is carried out. 
When the resolution of a picture image is extremely lower than the resolution of 
a printer, it progresses to step 20-7, and the quality evaluation information 16-7 
shown in drawing 5 searches the processing technique of "low quality" here. 
[0045] When the resolution of a printer and the resolution of a picture image are 
equivalent, it progresses to step 20-8, and the quality evaluation information 16- 
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7 shown in drawing 5 searches the "high-definition" processing technique. 
[0046] Next, by step 20-8, most, as the processing technique used for printing 
processing, selection decision of the high processing of precedence of the 
processing technique searched and rearranged is carried out, and it is set up at 
step 20-9. 

[0047] At step 20-10. the picture image quality determined at step 20-6 is 
judged, if the low quality picture image is chosen, and it progresses to step 20- 
1 1 , demand processing of a low quality picture image is performed and it is not 
chosen, it progresses to step 20-12, and demand processing of image 
information is usually performed, and printing processing decision processing is 
ended. 

[0048] The printout of the picture image is carried out according to the 
processing technique determined in the above-mentioned way. For this reason, 
when the high-definition mode is set up, the printout of the picture image can be 
carried out on the conditions suitable for the conditions by which the picture 
image which is going to choose and print the processing technique in view of an 
image data size or resolution was generated. 

[0049] Moreover, for example, the information about the upper limit of 
transmission speed is given to the digital picture input device 1 , and the 
information is acquired from a digital picture-input-device side in step 18-1 of 
drawing 7 . In decision processing about the informations on other shown in 
drawing 9 , the time which a communication takes from the upper limit of 
transmission speed and the amount of image data which were acquired may be 
calculated, the direction of such time may choose printing control processing 
more nearly high-definition when longer than such time as a communication at 
printing, and decision printed at the speed corresponding to transmission speed 
may be carried out. 

[0050] Furthermore, in decision processing about the informations on other 
shown in drawing 9 , since contrast may be more important than a gradation 
information etc., in the case of the picture image photographed in the 
monochrome character mode with reference to the color mode information 13-2 
shown in drawing 2 , black by this case or YMC color mixture may not be 
compounded, and it may carry out decision which performs printing control 
processing which forms a picture image using K (black). 
[0051] In addition, what is necessary is just to add these decisions and 
processings to the tail of drawing 9 . 

[0052] Furthermore, in step 19-1 of drawing 8 . in the case of the picture image 
a photograph of was taken in the macro mode, it may not be based on the user 
setting mode, but, in the case of the picture image a photograph of was taken in 
the macro mode, decision which chooses high-definition printing control 
processing automatically may be carried out. The information on the macro 
mode can be judged based on the lens class 13-9. the photographic subject 
distance 13-7, etc. of drawing 2 . 

[0053] Furthermore, in step 19-1 of drawing 8 , in the case of the digital picture 
input device which is using CCD 400,000 pixels or less, it may not be based on 
the user setting mode, but decision which chooses automatically the printing 
control mode which gave priority to high-speed printing may be carried out. The 
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number of pixels of CCD can be obtained fronn the camera model information 
13-16 on drawing 2 . 

<the control structure of a printing system> -- the block diagram of the printing 
system shown in drawing 1 is shown as drawing 13 here In drawing 13 , the 
digital camera 1 is controlled by the control section 101. A photograph of a 
picture image is taken with optical system 102, and it is memorized by the 
picture image storage section 5. A control section 101 controls optical system 
according to the information 13-1 to 13-5 on the set-up drawing 2 by the 
peculiar information 13-16 and the control unit 104 of drawing 2 which were 
memorized by the status storage section 4 in that case. According to the control, 
it extracts, a grade is controlled and optical system 102 performs a zoom and 
the image processing according to a setup to a picture signal. A setup at this 
time is memorized by the picture image incidental information storage section 6. 
Furthermore, regeneration and the display 105 reproduce and display the image 
information memorized by the picture image storage section 5 based on the 
picture image incidental information which recorded the photography conditions 
of the picture image etc. With a carried type digital camera, the display screen 
of regeneration and the display 105 is LCD with few [ usually ] pixels etc., and is 
displayed in accordance with this display condition at the time of a display. In 
addition, optical system 102 condenses the reflected light from an object with a 
lens, drawing, etc., it is made it to carry out image formation to a focal plane, 
and it is changed into the picture signal by photo-electric-translation meanses, 
such as CCD. 

[0054] The printer 2 is controlled by the control section 201 , and reads image 
information, a picture image incidental information, and a peculiar information 
from the communications department 8 through the communications 
department 103 of a channel 3 and a camera. The read image information is 
sent to the ink-jet engine section 203 from engines I/F202, and a printout is 
carried out from there. In this case, the engines I/F202 and the engine section 
203 are controlled according to the parameter memorized by the printer peculiar 
information and the printing control information storage section 9 which came to 
a setup from the control unit 204 by the operator, and the status storage section 
7, and were feared. How to choose this control processing is as having 
mentioned above. 

[0055] Moreover, IEEE1394 is explained here as an example of the interface of 
the above-mentioned digital picture input device 1 and the printer 2. 
It is accompanied also by appearance of <schema of technique of IEEE1394> 
home use digital VTR, or DVD, and it is the real time of a video data, audio data, 
etc., and the support of the data transfer of high amount of information is 
needed. In order to transmit such video datas and audio data on real time and 
to transmit to the digital instrument of incorporating in a personal computer (PC) 
****, or others, the interface which the interface equipped with the required 
transfer facility in which a high-speed-data transfer is possible is needed, and 
was developed from such viewpoints is IEEE 1394-1995 (High Performance 
Serial Bus) (following and 1394 serial bus). 

[0056] The example of the network system constituted by using 1394 serial bus 
is shown in drawing 14 . This system is equipped with devices A, B, C, D, E, F, 
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G, and H, and between A-B, between A-C, between B-D, between D-E, 
between C-F, between C-G, and between C-H are connected by the twisted- 
pair cable of 1394 serial bus, respectively. These devices A-H are PC, digital 
VTR, DVD, a digital camera, a hard disk, a monitor, etc. as an example. 
[0057] The connection method between each device enables mixture of a daisy- 
chain method and node multipoint system, and high connection of degree of 
freedom is possible for it. 

[0058] Moreover, each device has peculiar ID each one, and when each 
recognizes each other, it constitutes one network in the domain connected by 
1394 serial bus. Between each digital instrument is only connected one by one 
by one 1394 serial bus cable, respectively, and each device performs the role of 
a relay and constitutes one network collectively. Moreover, by the plug-and-play 
function which is also the characteristic feature of 1394 serial bus, when a cable 
is connected to a device, it is automatic, and it has the function to recognize a 
recognition, the connection status, etc. of a device. 

[0059] Moreover, in a system which was shown in drawing 14 , when a certain 
device is deleted from a network or it newly adds, after performing a bus reset 
automatically and resetting the network configuration till then, a new network is 
reconstructed. By this function, the configuration of the occasional network can 
always be set up and recognized. 

[0060] Moreover, it has with 100/200/400Mbps, the device with the transfer rate 
of a high order supports the transfer rate of a time, and a data transfer rate 
takes compatibility. 

[0061] There is Isochronous transfer mode in which synchronous data (below 
Isochronous data:lso data), such as video datas, such as Asynchronous 
transfer mode, real time, etc. which transmit asynchronous datas (below 
Asynchronous data:Async data), such as a control signal, and audio data, are 
transmitted as data transfer mode. This Async data and Iso data giving priority 
to Iso data transfer in each cycle (usually one cycle 125micro S) following a 
transfer of the cycle-start packet (CSP) which shows cycle start, within a cycle, 
it is intermingled and they are transmitted. 

[0062] Next, the component of 1394 serial bus is shown in drawing 15 . 
[0063] As shown in the drawing 15 which consists of layer (hierarchy) structure 
collectively, in the cable of 1394 serial bus, 1394 serial bus has the connector 
port where the connector of the cable is connected, and a physical layer and a 
link layer are [ hard ] as hardware on it. 

[0064] The hardware section is the fraction of a substantial interface chip, 
among those a physical layer performs coding, a control of a connector relation, 
etc., and a link layer performs a packet transfer, a control of the cycle time, etc. 
[0065] The transaction layer of the firmware section manages the data which 
should be transmitted (transaction), and issues an instruction called Read and 
Write. A management layer is a fraction which performs a management of the 
connection status of each device connected, or ID, and manages the 
configuration of a network. 

[0066] Even this hardware and firmware are the configuration of 1394 serial bus 
on the parenchyma. 

[0067] Moreover, therefore it differs soft, and the application layers of the 
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software section are how data are carried on an interface, and a fraction which 
uses and to specify, and are prescribed by protocols, such as AV protocol. 
[0068] The above is the configuration of 1394 serial bus. 
[0069] Next, drawing of an address space in 1394 serial bus is shown in 
drawing 16 . 

[0070] 64 bit addresses peculiar to each node are surely given each device 
(node) connected to 1394 serial bus. And by storing this address in ROM, the 
node address of himself s or a partner can always be recognized and the 
communication which specified the partner can also be performed. 
[0071] the method with which addressing of 1394 serial bus applied to 
IEEE1212 specification correspondingly it is - an address selection -- 10 bits 
of the beginning specification of the number of a bus -- the following 6 bits are 
used for specification of a node identification number like The remaining 48 bits 
become the address width of face given to the device, and can use it as a 
respectively peculiar address space. Identification of each device, 28 bits of the 
informations on specification of a service condition etc. of the last, etc. are 
stored as a field of peculiar data. 

[0072] The above is the schema of the technique of 1394 serial bus. 
[0073] Next, the fraction of the technique which can be called characteristic 
feature of 1394 serial bus is more explained to a detail. 

The cross section of 1394 serial bus cable is shown in <electric specification of 
1394 serial bus> view 17 . 

[0074] By 1394 serial bus, the power line other than 2 sets of twisted-pair signal 
lines is prepared in the interconnection cable. By this, supply of power is 
attained at the device without power, the device which carried out sag by failure. 
[0075] 8-40V, and the current are specified for the voltage of the power which 
flows the inside of a power line as maximum-current DC1 .5A. 
Drawing for explaining the DS-Link coding method of a data transfer format 
adopted by <DS-Link coding> 1394 serial bus is shown in drawing 18 . 
[0076] The DS-Link (Data/Strobe Link) coding method is adopted by 1394 serial 
bus. This DS-iink coding method is suitable for the high-speed serial-data 
communication, and the configuration needs two signal lines. It is the 
configuration of sending the data which become main [ one ] among twisted pair 
wires, and sending a strobe signal to the twisted pair line from another side's. 
[0077] In a receiving side, a clock is reproducible by taking the exclusive OR of 
this data that communicates, and a strobe. 

[0078] Since there is no need of sending the information which shows it being 
an idle state when there are not that the circuit scale of controller LSI can be 
made small and data which should be transmitted further, since that a transfer 
efficiency is high and PLL circuit become unnecessary as a merit using this DS- 
Link coding method compared with other serial-data transmittal modes, it is 
mentioned by the ability changing the transceiver circuit of each device into the 
******** status that a reduction of power consumption can be aimed at etc. 
By <sequence of bus reset> 1394 serial bus, node ID is given to each device 
(node) connected, and it is recognized as a network configuration. 
[0079] When this network configuration has change (for example, when change 
arises and it is necessary to recognize a new network configuration by increase 
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and decrease of the number of nodes by **** of a node, ON/OFF of power, etc.), 
each node which detected change transmits a bus reset signal on a bus, and 
goes into the mode in which a new network configuration is recognized. The 
detection technique of the change at this time is performed by detecting change 
of the bias voltage on 1394 port substrate. 

[0080] A bus reset signal is transmitted from a certain node, occurrence of a 
bus reset is transmitted to a link layer, and the physical layer of each node 
transmits a bus reset signal to other nodes at the same time it receives this bus 
reset signal. A bus reset is started after all nodes finally detect a bus reset 
signal. 

[0081] A bus reset is started also by taking out a direct instruction to a physical 
layer by cable **** which was described previously, the activation by the hard 
detection by the abnormalities in a network etc.. the host control from a protocol, 
etc. 

[0082] Moreover, if a bus reset starts, data transfer will be interrupted 
temporarily, and data transfer in the meantime is kept waiting, and is resumed 
under a new network configuration after an end. 
[0083] The above is the sequence of a bus reset. 

After a <sequence of node ID decision> bus reset, each node goes into the 
operation which gives ID to each node, in order to build a new network 
configuration. The general sequence to the node ID decision from a bus reset at 
this time is explained using the flow chart of drawing 26 , the drawing 27 , and 
the drawing 28 . 

[0084] The flow chart of drawing 26 has shown work of a series of bus until it 
determines node ID from occurrence of a bus reset and it can perform data 
transfer. 

[0085] First, if it is monitoring continuously that a bus reset occurs and a bus 
reset occurs by power ON/OFF of a node etc. in a network as step SI 01 here, it 
will move to step SI 02. 

[0086] At step SI 02, from the status that the network was reset, in order to 
know the connection status of a new network, declaration of a parentage is 
made between each node by which the direct file is carried out. As step SI 03, if 
a parentage is determined among all nodes, the one root will be determined as 
step SI 04. The parentage of step SI 02 is declared and the root is not 
determined, either, until it determines a parentage among all nodes. 
[0087] If the root is determined at step S104, setting work of node ID to which 
ID is next given to each node as step SI 05 will be performed. In the order of a 
predetermined node, since the new network configuration will have been 
recognized in all nodes if setting work is performed repeatedly and it finally 
finished setting ID as all nodes as step S106 until a setup of node ID was 
performed and ID was given to all nodes, as step S107, it will be in the status 
that data transfer between nodes can be performed, and data transfer is started. 
[0088] If it will be in the status of this step SI 07, and it will go into the mode 
which supervises that a bus reset occurs again and a bus reset will occur, the 
setting work from step SI 01 to step SI 06 will be performed repeatedly. 
[0089] The above shows, respectively what expressed the fraction from a bus 
reset of the flow chart of drawing 26 to root decision, and the procedure from 
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after root decision to ID setting end to the flow chart view in detail in drawing 27 
and the drawing 28 , although it is an explanation of the flow chart of drawing 
26 . 

[0090] First, the flow chart of drawing 27 is explained. 

[0091] If a bus reset occurs as step S201, a network configuration will once be 
reset. In addition, it is always supervising that a bus reset occurs as step S201. 
[0092] Next, the flag which shows that it is a leaf (node) to each device as first 
step of the work which has a new appreciation of the connection status of the 
network reset as step S202 is stood. Furthernnore, it investigates how many the 
port which he has [ each device ] as step S203 is connected with other nodes. 
[0093] In order to begin declaration of a parentage after this according to the 
result of the number of ports of step S204, undefined (parentage is not 
determined) number of connections is investigated. Although it is the number of 
number [ of ports ] = undefined ports immediately after a bus reset, the 
undefined number of connections detected at step S204 changes as the 
parentage is determined. 

[0094] First, it is restricted to the leaf immediately after the bus reset that a 
parentage can be declared first. It can know that it is a leaf by authentication of 
the number of ports of step S203. As step S205, to the node connected to itself, 
a leaf is announced "He is a child and partners are parents", and ends an 
operation. 

[0095] Immediately after a bus reset, since it is undefined port number >1 at 
step S204, it moves to step S206 and a flag called a branch is stood first, and it 
waits for the node which there are two or more numbers of ports at step S203, 
and has been recognized to be a branch in order to receive "parents" by 
parentage declaration from a leaf at step S207. 

[0096] It is enabled to declare "he being a child" of step S205 to the node 
connected to the port which remains if the branch in which the leaf declared the 
parentage to and received it at step S207 checks the number of undefined ports 
of step S204 suitably and the number of undefined ports has become 1 . After 
the 2nd times, it waits in order to receive the "parents" from a leaf or other 
branches at step S207 again to a certain branch two or more, even if it checks 
the number of undefined ports at step S204. 

[0097] Finally, when a leaf becomes a zero exceptionally as one one of 
branches, or a result which is the number of undefined ports of step S204 
(although child declaration could be performed, since it did not operate quickly) 
Declaration of the parentage of the whole network is completed now, as step 
S208, the flag of the root is stood and, as for the only node from which the 
number of undefined ports became the zero (considering all as parents' port 
decision), the recognition as root is made as step S209. 

[0098] Thus, the bus reset shown in drawing 27 to declaration of the parentage 

in a network between all nodes is completed. 

[0099] Next, the flow chart of drawing 28 is explained. 

[0100] First, since the information on the flag of each node called a leaf, a 

branch, and the root is set up by the sequence to drawing 27 , it carries out 

based on this and dissociates at step S301, respectively. 

[0101] As work which gives ID to each node, it is from a leaf that ID can be set 
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up first. A setup of ID is made from the young number (node-number =0-) in the 
order of the leaf -> branch -> root. 

[0102] Several N (N is the natural number) of the leaf which exists in a network 
as step S302 is set up. Then, a leaf requires that ID is given from the root each 
one as step S303. When there are two or more these demands, the root notifies 
to the node in which performed the Arbitration (work arbitrated to one), and 
gave the identification number at one node which won as step S305, and it lost 
as step S304 as a result of a failure. As step S306, the leaf which ID acquisition 
finished with the failure advances ID request again, and repeats the same work. 
As step S307, ID information on the node is transmitted to all nodes by 
broadcasting from the leaf which has acquired ID. After broadcasting of a 1 
node ID information finishes, the one number of the remaining leafs is reduced 
as step S308. Here, if the number of these remaining leafs carries out [ work / of 
the ID request of step S303 ] one or more at a certain time and all leafs finally 
broadcast ID information as step S309, step S309 will be set to N= 0, and, next, 
it will move to ID setup of a branch. 

[0103] ID setup of a branch as well as the time of a leaf is performed. 
[0104] First, several M (M is the natural number) of the branch which exists in a 
network as step S310 is set up. Then, it is required that a branch gives ID to the 
root each one as step S31 1 . On the other hand, the root is given from the young 
following number which it finished giving to a leaf sequentially from the branch 
which performed the Arbitration and won as step S312. As step S313, the root 
notifies ID information or a failure result to the branch which issued the demand, 
and the branch which ID acquisition finished with the failure as step S314 
advances ID request again, and repeats the same work. As step S315, ID 
information on the node is transmitted to all nodes by broadcasting from the 
branch which has acquired ID. After broadcasting of a 1 node ID information 
finishes, the one number of the remaining branches is reduced as step S316. 
Here, as step S317, one or more, at a certain time, finally the number of these 
remaining branches is performed [ work / of the ID request of step S31 1 ], until 
all branches broadcast ID information. If all branches acquire node ID, step 
S317 will be set to M= 0, and will also end ID acquisition mode of a branch. 
[0105] Since the node which finally does not acquire ID information is only the 
root after ending so far, the youngest number is set up with its identification 
number by the number which has not been given as step S318, and ID 
information on the root is broadcast as step S319. 
[0106] As shown in drawing 28 , after determining a parentage above, a 
procedure until ID of all nodes is set up is completed. 
[0107] Next, the operation in the actual network shown in drawing 19 as an 
example is explained, referring to drawing 19 . 

[0108] It has the layered structure by which the direct file of node A and node C 
is carried out to the low order of node (root) B, the direct file of the node D is 
further carried out to the low order of node C, and the direct file of node E and 
the node F was further carried out to the low order of node D as an explanation 
of drawing 19 . The procedure of determining this layered structure, a root node, 
and node ID is explained below. 

[0109] After carrying out a bus reset, in order to recognize the connection status 
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of each node first, declaration of a parentage is made between the ports where 
the direct file of each node is carried out. With this parent and child, a parents 
side can say that it becomes a high order by the layered structure, and a child 
side serves as low order. 

[01 10] In drawing 19 , node A declared the parentage to the beginning after the 
bus reset. A parentage can be declared from the node (it is called a leaf) which 
has connection only in one port of a node fundamentally. Since this can know 
only connection of one port first for itself, it recognizes that it is the edge of a 
network and the parentage is determined by this from the node which operated 
early in it. In this way, the port of the side (between A-B node A) which declared 
the parentage is set up with a child, and the port of the other party (node B) is 
set up with parents. In this way, among node A-B, it is determined among child- 
parents and node F-D among child-parents and node E-D that they will be child- 
parents. 

[01 1 1] a 1 more time layer it goes up and a parentage is shortly declared to a 
high order further one by one from what received declaration of the parentage 
from other nodes among the nodes (it is called a branch) with two or more 
connection ports In drawing 19 , first, after determining a parentage between D- 
E and between D-F, node D is declaring the parentage to node C, and, as a 
result, it is determined among node D-C that it will be child-parents. 
[0112] Node C which received declaration of the parentage from node D is 
declaring the parentage to node B connected to another port. It is determined 
among node C-B by this that they will be child-parents. 

[01 13] Thus, the layered structure as shown in drawing 19 was constituted, and 
node B which became parents in all the ports finally connected was determined 
as the root node. As for the root, only one exists in one network configuration. 
[01 14] In addition, although node B was determined as the root node in this 
drawing 19 , this has moved from the root node to other nodes, if node B which 
received parentage declaration from node A is performing parentage 
declaration to quick timing to other nodes. That is, by some timing transmitted, 
every node may turn into a root node, and a root node is not necessarily 
regularity at the same network configuration, either. 

[0115] If a root node is determined, next, it will go into the mode in which each 
node ID is determined. Here, all nodes notify their node ID to all other nodes 
(broadcasting function). [ who determined ] 

[0116] The self-ID information includes the information on its node number, the 
information on the position connected, the number of connections that it has, 
the number of connections with connection, and the parentage of each port etc. 
[01 17] As a procedure of assignment of a node identification number, it can 
start from the node (leaf) which has connection only in one port first, and is 
assigned with node-number =0, 1 and 2, and - sequentially from this inside. 
[0118] The node which gained node ID transmits the information containing a 
node number to each node by broadcasting. It is recognized by this that the 
identification number is "finishing [ assignment ]." 

[0119] If all leafs finish acquiring self-node ID, the node identification number 
which next moved to the branch and followed the leaf will be assigned to each 
node. A node ID information is broadcast one by one like a leaf from the branch 
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to which the node identification number was assigned, and. finally a root node 
broadcasts a self-ID information. That is, the root always owns the greatest 
node identification number. 

[0120] Assignment of node ID of the whole layered structure finishes as 
mentioned above, a network configuration is reconstructed, and initialization 
work of a bus is completed. 

By <Arbitration> 1394 serial bus, the Arbitration (mediation) of a bus royalty is 
surely performed in advance of data transfer. Since 1394 serial bus is a logical 
bus type network as each device connected individually tells this signal in a 
network to all devices by relaying the transmitted signal, respectively, the 
Arbitration is required of the meaning which prevents a collision of a packet. 
Only one node can transmit by this at a certain time. 

[0121] As drawing for explaining an Arbitration, drawing of a bus use demand is 
shown at drawing 20 (a), drawing of a bus licence is shown in this drawing (b), 
and it explains below using this. 

[0122] If an Arbitration starts, one or two or more nodes will emit a demand of a 
bus royalty toward a parent node, respectively. Node C and node F of drawing 
20 (a) are the node which has emitted the demand of a bus royalty. The parent 
node ( drawing 20 node A) which received this emits a demand of a bus royalty 
toward a parent node further (it acts as intermediary). This demand is sent to 
the root which finally arbitrates. 

[0123] The root node which received the bus use demand determines whether a 
bus is made to use it for which node. This mediation work can perform only a 
root node and the licence of a bus is given to the node which won by mediation. 
In drawing 20 (b). a licence is given to node C and use of node F is refused 
drawing. DP (data prefix) packet is sent to the node in which the Arbitration was 
lost, and it tells having been refused. A bus use demand of the refused node is 
kept waiting to a next Arbitration. 

[0124] The node which won the Arbitration as mentioned above and obtained 
the licence of a bus can start a data transfer henceforth. 

[0125] Here, a series of flowing of an Arbitration is shown and explained to flow 
chart view 29 . 

[0126] In order for a node to be able to start data transfer, it is required for a bus 
to be an idle state. The data transfer currently performed previously is 
completed, and in order the present bus is vacant and to recognize that it is the 
status, it is judged that each node can start its transfer by passing the 
predetermined idle-time gap length (example . sub action gap) individually set 
up in each transfer mode. 

[0127] It judges whether as step S401, the predetermined gap length according 
to the data transmitted, respectively, such as Async data and Iso data, was 
obtained. Unless a predetermined gap length is obtained, it waits for a demand 
of a bus royalty required in order to start a transfer until a predetermined gap 
length is obtained, since it cannot do. 

[0128] If the predetermined gap length in step S401 is obtained, it judges 
whether there are any data which should be transmitted as step S402, and in 
order to transmit as step S403, in a certain case, a demand of a bus royalty will 
be emitted to the root so that a bus may be secured. Finally the transmission of 
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a signal showing the demand of a bus royalty at this time is sent to the root, 
relaying each [ in a network ] device, as shown in drawing 20 . When there are 
no data transmitted at step S402, it stands by as it is. 

[0129] Next, as step S404, if or more one root receives a bus use demand of 
step S403, the root will investigate the number of nodes which issued the use 
demand as step S405. When the selection value in step S405 is node number 
=1 (the node which issued the royalty demand is one), the next bus licence will 
be obtained by the node. If the selection value in step S405 is node number >1 
(the node which issued the use demand is a plurality), the root will perform the 
mediation work which determines the node which gives a licence as step S406 
as one. This mediation work serves as the configuration that the right is equally 
granted so that it may be fair and about [ the node same each time ] and 
authorization may not be obtained. 

[0130] Selection divided into one node which the root arbitrated out of two or 
more nodes which advanced the use demand by step S406, and obtained the 
licence as step S407, and the node of the beaten others is performed. Here, the 
root sends an enabling signal to one node which is arbitrated and obtained the 
licence, or the node which obtained the licence without mediation from the 
selection value of step S405 by use demand node number =1 to the node as 
step S408. The node which obtained the enabling signal carries out transfer 
start of the data (packet) which should be transmitted immediately after 
receiving. Moreover, in order that the node which received this may issue the 
bus use demand for transmitting again, DP (data prefix) packet which shows an 
Arbitration failure from the root is sent as step S409 by the node to which 
mediation of step S406 is beaten and bus use was not permitted, it returns to 
step S401, and it stands by until a predetermined gap length is obtained. 
[0131] The above is an explanation of flow chart view 29 explaining flowing of 
an Arbitration. 

<Asynchronous (asynchronous) transfer> ****** clo eggplant transfer is 
asynchronous transmission. The time transition state in a ****** clo eggplant 
transfer is shown in drawing 21 . The sub action gap of the beginning of drawing 
21 shows the idle state of a bus. When this idle time becomes a constant value, 
the node which wishes to transmit judges that a bus can be used and performs 
the Arbitration for a bus acquisition. 

[0132] If the licence of a bus is obtained by the Arbitration, next, a data transfer 
will be performed in a packet format. The node which received after data 
transfer is ack about ack of a receiving result to the transmitted data (return 
code for the confirmation of receipt). A transfer is completed by returning, 
answering or sending a response packet after a short gap called gap. acK 
consists of a 4 bits information and a 4-bit checksum, and a transmitting agency 
node is immediately returned including the information whether it is in a success, 
a busy condition, and the pending status. 

[0133] Next, the example of the packet format of a ****** clo eggplant transfer is 
shown in drawing 22 . 

[0134] There are data division and a header unit other than data CRC for error 
correction, purpose node ID, source node ID, a transfer data length, various 
codes, etc. which are shown in drawing 22 are written in the header unit, and a 
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transfer is performed in a packet. 

[0135] Moreover, a ****** do eggplant transfer is a connmunication of the one for 
one fronn a self-node to a partner node. Although the packet transmitted from 
the source node spreads round each node in a network, since things other than 
the address addressed to themselveses are disregarded, only one node of the 
destination will read them. 

[0136] The above is an explanation of a ****** do eggplant transfer. 
<lsochronous (synchronization) transfer> isochronous transfer is synchronous 
transmission. Especially this isochronous transfer that can say that it is the 
greatest characteristic feature of 1394 serial bus is the transfer mode suitable 
for the data transfer which needs the real time transfer of VIDEO picture data, 
multimedia data called voice data. 

[0137] Moreover, this isochronous transfer is uniformly transmitted to all other 
nodes from one node of the source by the broadcasting function to the ****** clo 
eggplant transfer (asynchronous) having been a transfer of a one for one. 
[0138] Drawing 23 is drawing in an isochronous transfer showing a time 
transition state. 

[0139] An isochronous transfer is performed for every fixed-on bus time. This 
time interval is called isochronous cycle. The isochronous cycle time is 
125microS. The cycle-start packet is bearing the role which shows the start time 
of each of this cycle and performs timing of each node. The node called cycle 
master transmits a cycle-start packet, and after the transfer end in the cycle in 
front of one, after passing through a predetermined idle term (sub action gap), it 
transmits the cycle-start packet which tells start of this cycle. The time interval 
to which this cycle-start packet is transmitted serves as 125microS. 
[0140] Moreover, as it was indicated in drawing 23 as channel A, channel B, 
and channel C. when two or more sorts of packets can give channel ID into 1 
cycle, respectively, it can distinguish and transmit. By this, the real time transfer 
between two or more nodes is simultaneously possible, and he incorporates 
only the data of channel ID needed by the node which receives. This channel ID 
does not express the address of a sending place, and has given the logical 
number to data. Therefore, sending of a certain packet will be transmitted by 
broadcasting which spreads round all other nodes from the transmitting agency 
node of one. 

[0141] Packet sending of an isochronous transfer is preceded and an Arbitration 
is performed like a ****** clo eggplant transfer. However, since it is not a 
communication of a one for one like a ****** clo eggplant transfer, ack (reply 
code for the confirmation of receipt) does not exist in an isochronous transfer. 
[0142] Moreover, iso shown in drawing 23 In gap (isochronous gap), before 
performing an isochronous transfer, a bus is vacant, and the idle term when it is 
required in order to recognize it as it being the status is expressed. If this 
predetermined idle term is passed, it can judge that the bus is vacant as for a 
node to perform an isochronous transfer, and the Arbitration before a transfer 
can be performed. 

[0143] Next, the example of the packet format of an isochronous transfer is 
shown in drawing 24 , and it explains. 

[0144] Data division and the header unit other than data CRC for error 
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correction are in various kinds of packets divided into each channel, 

respectively, a transfer data length which was shown in drawing 23 , the 

channel NO in addition various codes, HDR CRC for error correction, etc. are 

written in the header unit, and a transfer is performed. 

[0145] The above is an explanation of an isochronous transfer 

<Bus cycle> In the transfer on actual 1394 serial bus, an isochronous transfer 

and a ****** clo eggplant transfer can be intermingled. Drawing showing the 

mode of time transition of the transfer status on a bus that the isochronous 

transfer and ****** do eggplant transfer at that time were intermingled is shown 

in drawing 25 . 

[0146] Priority is given to an isochronous transfer over a ****** clo eggplant 
transfer, and it is performed. The ground is a gap length (isochronous gap) 
shorter than the gap length (sub action gap) of the idle term when it is required 
in order to start a ****** clo eggplant transfer after a cycle-start packet, and is 
because an isochronous transfer can be started. Therefore, an isochronous 
transfer will be given priority to and performed from a ****** do eggplant transfer. 
[0147] In the general bus cycle shown in drawing 25 , a cycle-start packet is 
transmitted to each node from a cycle master at the time of a start of cycle #m. 
By this, after performing time adjustment by each node and waiting for a 
predetermined idle term (isochronous gap), the node which should perform an 
isochronous transfer performs an Arbitration and goes into a packet transfer. In 
drawing 25 , the isochronous transfer of channel e, channel s, and the channel 
k is carried out at order. 

[0148] If all isochronous transfers in cycle #m are completed after performing 
the operation from this Arbitration to a packet transfer by the channel to which it 
is given repeatedly, a ****** clo eggplant transfer can be performed. 
[0149] When the idle time reaches the sub action gap in which a ****** do 
eggplant transfer is possible, it is judged that it can move from a node to 
perform a ****** clo eggplant transfer to execution of an Arbitration. 
[0150] However, the term which can perform a ****** clo eggplant transfer is 
restricted when the sub action gap for starting a ****** clo eggplant transfer in 
between by the time (cycle synch) which should transmit the force of an 
isochronous transfer end and the following cycle-start packet is obtained. 
[0151] In cycle #m of drawing 25 , 2 packet (packet 1, packet 2) transfer of the 
****** clo eggplant transfer (included ack) is carried out after that with the 
isochronous transfer for three channels. Since after this ****** do eggplant 
packet 2 continues till the time (cycle synch) which should start a cycle m+1 , the 
transfer by cycle #m is finished even here. 

[0152] However, supposing it continues till the time (cycle synch) which should 
transmit the following cycle-start packet during asynchronous or a synchronous 
transmission operation, after waiting for an idle term after are not interrupted by 
force but completing the transfer, the cycle-start packet of the following cycle is 
transmitted. That is, when one cycle continues more than 125microS, the 
following cycle presupposes that much that it was shortened from 125microS of 
criteria. Thus, an isochronous cycle can be exceeded and shortened on the 
basis of 125microS. 

[0153] However, if it is the ** cycle need in order that an isochronous transfer 
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may maintain a real-time transfer, it may surely perform, and a ****** do 
eggplant transfer may be turned to the cycle after a degree by having shortened 
the cycle time. 

You may form the printing control information hold means 9 memorized by the 
printer 2 of [gestalt of the 2nd operation] view 1 in the digital picture input device 
1 instead of a printer side. This is because it is [ being / where it connects with 
the printer suitable for the digital picture input device 1 printing the image data 
recorded there, i.e., the printer to which the printout of the recorded image data 
can be carried out as it is, / the case, and ] effective to perform compulsorily 
printing control processing in which it was suitable for the image processing 
performed to a certain specific printer by the picture input device when the 
digital picture input device was performing the special image processing. In this 
case, in step 18-5 which chooses printing control processing of drawing 7 , it 
checks whether printing control processing (this is called recommendation 
printing control processing) specified by the digital picture input device 1 exists, 
and when it exists, the processing may be demanded and decision of using this 
compulsorily may be carried out. Recommendation printing control processing 
is stored in the camera recommendation printing parameter 13-17 in drawing 2 . 
[0154] The flow chart of processing by step 18-5 in that case is shown in 
drawing 12 . 

[0155] It refers to whether in step 24-5, recommendation printing control 
processing is in the data format which stores the information on a digital picture 
input device shown in drawing 2 first. When recommendation printing control 
processing exists, it is not based on specification of an user, but by step 24-6, 
recommendation printing control processing is required of the digital picture 
input device 1 , and is acquired, and this is chosen as printing processing. 
[0156] If there is no camera recommendation printing control, a flow will 
progress to step 24-1, and low ink consumption sequential-processing 
reference processing and the improper information decision processing 3 will be 
carried out according to the mode set up by the user to high-speed sequential- 
processing reference and the improper information processing 24-2, high- 
definition sequential-processing reference processing, and the improper 
information decision processing 2. 

[0157] Thus, you may use the picture image incorporation equipment like a flat- 
bed scanner as a digital picture image input machine 1 of [gestalt of the 3rd 
operation] view 1 . in this case, the data format of drawing 2 ~ setting - the 
service condition of a flash plate ~ it extracts and a thing like photographic 
subject distance is lost The printing structure of a system in that case is shown 
in drawing 10 . In this case, a flat-bed scanner 21 and the optical film scanner 
22 are used within a system as a digital picture input device instead of the 
digital camera which is the digital picture input device of drawing 1 . 
You may replace the digital picture image input machine of [gestalt of the 4th 
operation] view 1 with electronic storage media contacts, such as PCMCIA CR 
and a CompactFlash CR. The printing structure of a system in this case is 
shown in drawing 1 1 . In this case, it changes to the communication media 3 of 
drawing 1 , and the electronic storage medias 23, such as PCMCIA card, CF 
card, an IC card, a hard disk, and FD, MD, CD, DVD, record image information 
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and a picture image incidental information, and a digital drawing view input unit 
peculiar information. In this case, a printer is also equipped with reading / write- 
in equipment of the same medium as a digital picture image input machine. The 
equipment will be loaded with a medium and informational transmission will be 
performed by reading the content. It becomes the configuration which 
corresponds, respectively in such a case and records the peculiar data of the 
digital picture input device of drawing 2 on it for each image data of every. It is 
because a store of image information may be made by this, i.e., one archive 
medium, from two or more digital picture image input devices, and is because 
one digital picture image input machine is not necessarily assigned to one 
digital-storage media. 

The communication media 3 of [gestalt of the 5th operation] view 1 may use 
infrared ray communication instead of an electric interconnection cable, when 
using infrared ray communication, connection operation of a cable can operate 
[ others / of being unnecessary ] by remote control ~ etc. - there is a merit In 
this case, since there is no assurance to which connection is kept certain, in 
decision processing about the information on the others of drawing 9 , image 
information is acquired beforehand, and all subsequent processings may control 
the communications processing which can be performed with a printer simple 
substance. 

In [gestalt of the 6th operation] view 1 , you may serve with the storage means 
by which the picture image storage means 5 and the picture image incidental 
information storage means 6 are the same. In this case, you may memorize in 
the type which the picture image input state over each memorized picture image 
was memorized by the same storage means in the type corresponding to a one 
for one, or was stored in the interior of image information as an HDR of image 
information. 

In decision processing about the information on the others of [gestalt of the 7th 
operation] view 9 between a printer and a digital picture image input machine 
When a cable, infrared radiation and a cable, and two or more transmission 
mediums, such as an archive medium, exist, the resolution of the picture image 
which brings a print speed forward according to the status of a transmission 
medium usable now, or is printed is chosen, processing printed so that the 
picture image of the amount of information which balances the speed specified 
to be an user may be chosen and printed - operation - a law is also good 
[0158] 

[Other operation gestalt] In addition, even if it applies this invention to the 
system which consists of two or more devices (for example, a host computer, 
an interi'ace device, a reader, a printer, etc.), you may apply it to the equipments 
(for example, a copying machine, facsimile apparatus, etc.) which consist of one 
device. 

[0159] Moreover, the purpose of this invention supplies the storage which 
recorded the program code of software which realizes the function of the 
operation gestalt mentioned above to a system or equipment, and is attained 
also by reading and performing the program code by which the system or the 
computer (or CPU and MPU) of equipment was stored in the storage. 
[0160] In this case, the function of the operation gestalt which the program code 
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read from the storage itself mentioned above will be realized, and the storage 

which memorized the program code will constitute this invention. 

[0161] As a storage for supplying a program code, a floppy disk, a hard disk, an 

optical disk, a magneto-optic disk, CD-ROM, CD-R, a magnetic tape, a 

nonvolatile memory card, ROM, etc. can be used, for example. 

[0162] Moreover, by performing the program code which the computer read, a 

part or all of processing that OS (operating system) which the function of the 

operation gestalt mentioned above is not only realized, but is working on a 

computer based on designation of the program code is actual is performed, and 

when the function of the operation gestalt mentioned above by the processing is 

realized, it is contained. 

[0163] Furthermore, after writing the program code read from the storage in the 
memory with which the expansion unit connected to the expansion board 
inserted in the computer or the computer is equipped, a part or all of processing 
that CPU with which the expansion board and an expansion unit are equipped 
based on designation of the program code is actual is performed, and it is 
contained when the function of the operation gestalt mentioned above by the 
processing is realized. 
[0164] 

[Effect of the Invention] Since it has a mediation means to take the mediation 
with the image formation conditions set up by the image formation conditions 
[ which were set up by the electronic equipment side ], and image formation 
equipment side according to this invention, efficient image formation can be 
performed. 
[0165] 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 11 It is the digital picture image printing structure-of-a-system view of 
one example of this invention. 

[Drawing 2] It is drawing showing an example of the data format which stores 
the peculiar information on digital input equipment and a digital picture image. 
[Drawing 31 It is drawing showing an example of the data format which stores 
the peculiar information on a printer 

[Drawing 41 It is drawing showing an example of the data format which stores 
informations, such as the mode specified by the user. 

[Drawing 51 It is drawing showing an example of the data format which stores 
selectable printing control processing and its parameter by the printer 
[Drawing 61 It is drawing showing an example of the flow chart of control 
processing of the whole printer 

[Drawing 71 It is drawing showing an example of the flow chart of processing 
which chooses printing control processing. 

[Drawing 81 It is drawing showing an example of the flow chart of processing 
which determines printing control processing. 

[Drawing 91 It is drawing showing an example of the flow chart of processing 
which performs printing control processing selection about a digital picture input 
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device and the fine information on a printer. 

rPrawinq 101 It is the block diagram of the gestalt of other operations. 

[Drawing 111 It is the printing structure-of-a-system view of the gestalt of the 2nd 

operation. 

rPrawinq 121 It is the flow chart which shows an example of processing which 
determines printing control processing in the gestalt of the 2nd operation. 
fPrawinq 131 It is drawing showing an example of the digital picture image 
printing structure-of-a-system view of the gestalt of 1 operation of this invention. 
[Drawing 141 It is drawing showing the example of the network system 
constituted using 1394 serial bus. 

[Drawing 151 It is drawing showing the component of 1394 serial bus. 
[Drawing 161 It is drawing showing drawing of an address space in 1394 serial 
bus. 

[Drawing 171 It is drawing showing the cross section of 1394 serial bus cable. 

[Drawing 181 It is drawing showing drawing for explaining the DS-Link coding 

method of a data transfer format adopted by 1394 serial bus. 

[Drawing 191 It is drawing showing the example of the layered structure of a 

node. 

[Drawing 201 It is drawing explaining the Arbitration of a bus. 

[Drawing 211 It is drawing showing the time transition state in a ****** clo 

eggplant transfer. 

[Drawing 221 It is drawing showing the example of the packet format of a ****** 
clo eggplant transfer. 

[Drawing 231 It is drawing in an isochronous transfer showing a time transition 
state. 

[Drawing 241 It is drawing of the packet format of an isochronous transfer. 
[Drawing 251 It is drawing showing drawing showing the mode of time transition 
of the transfer status on a bus that the isochronous transfer and the ****** do 
eggplant transfer were intermingled. 

[Drawing 261 It is the flow chart of a procedure until it can perform data transfer 
from a bus reset. 

[Drawing 271 It is the detailed flow chart of the procedure from a bus reset to 
root decision. 

[Drawing 281 It is the flow chart of the procedure from root decision to ID setting 
end. 

[Drawing 291 It is the flow chart of the procedure of an Arbitration. 
[Description of Notations] 

1 Digital Picture Input Device 

2 Printer 

3 Communication Media 

4 Status Storage Means 

5 Picture Image Storage Means 

6 Picture Image Incidental Information Storage Means 

7 Printer Status Storage Means 

8 Means of Communications 

9 Printing Control Information Hold Means 

10 Printer Peculiar Information 
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11 Picture Image Incidental Infornnation 

12 Printing Control Processing Selection Means 
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[0 0 2 7] m'^ii'-Mm.m^^i'^x^'->fzm^\'t. 

[0 0 2 8] mi'f^'^^WM^X^-^tLm'^it. y^'ry-y 

17-1 oiz^\.^xm^^^tix\^^^mi^(o^^m^^n 

■9n 



[0 0 2 9] /^io, XT"-;/:/! 7-3(cio^.^T^tt^^-tt 
>^ 27i^ib(75j^f^r'^oTt» J:v^L. 7^ 

itmmmt^S^itLXtf l coi^<^P^^75^:/y >^ 2 

[0030] 1117 11, m^<r>^'T y-f\ 7-1 OtCioV^ 
xmA^M^mb-t^^X\:L. m 2 5 t::^ Lfc?f$^ 

[0 0 3 1 ] c::-r'{i^-r. ;^7^,yr i 8- ir% t^^g 

teit.^4{cteti$nf::;^7^ ^^Olg=^tf^O®i^#co/--i6(^ 

mmx±m^(r>'i^%\ 3-1 6^t>*i 3-1 7tc^$n-c 

[0 0 3 2] ?j^lCX7^.yyi 8-2-Cll. PPJ^iJi-^lJ^ 

??r-^l 3-1 — 13-15 fC^^nfrtS^T'^^o 
[0 0 3 3] Xf^:yy^l 8-3T*ll. U >^ <7:>t»t«g:5^ 

nm^(D\tm^^MW^M7t^^m^^'r^m^r^o. 

[0 0 3 4] y^=r y-f\ ^ - 4X\t.. ^— if J: o TIS: 

[0 0 3 5] .y-T" 1 8-5 T'ii. tulB^^T" ry:?" 1 8 

- l;6-6 1 8-4r'^^#Uf-tf^^^^::SIJSlJ^^^O^^ 

[0 0 3 6] ;=^7^,yyi 8-6T'{i, mTlE^^T^ 1 8 

[0 0 3 7] IlI8li[l]7{CiQtt^X7"-;/:/l 8 - 5 (7:>31 
[0 0 3 8] ^-r;^v"y^l 9-1 (r^Dl^T. if(C 
[0 0 3 9] fili^fniSlJ^— Kcn:t^'^ti^ 7^ 1 9-2 

icii;^, [g]5{::.T^L/:i^JSiJ^]Wi#(Oilgf?jffiif^i 6 

[0 0 4 0] f^o^pffifni^y^— K(7):#-^fl:^7^:y:7^1 9- 
3 Clii^. m 5 {r.i^ LTt^J^iJ^J^mt ^Op°oai?«f ^ 1 
6-5 ^^-\z \^xn^u{tL<nm\z'^'^mi:.(0^m • 3£-< 

[0 0 4 1] i^-O^mm^e— V(om'^n.:^'ry^\ 9 

- 4 m 5 ci.T^ L/:iSijB!J$iJ»tf «co^ > ^ r^Sft 
Pfffite^l 6- 7^:^r-(cLr. (S-Y^iJ^tNSt/^lilItz^sn; 

[0 0 4 2] 11 9(1. [S8(C:foEt5XT"-;/:/l 9 - 2 "C 
CO. ^OtecOtS^tcr5^-r^¥lJ^^^COdfc:rtlElCO0ijT'Sb 

5o r'-Cfl. >^v^:y:7^2 0- 1 i:iioi^T. :/y>^lc 
ioV^ri9:^^nTi'^^ffi^^S'J^. (I17c^:^7^u/^l 8 
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i^Si^iKiW^ 1 6 - 6 Tlj^b. ^^LfziiPS;^ t'- KJbiT 
^2 0-4iIiIOo 

(0 0 4 31 m^^'r 'yy2 0~ A-Cit. WMir^min 
{i;^7^->'y2 o-e-^ifitTo 

[0 0 4 51 >^(omi^^tmM(omiM}S:^^^\^^<^ 
mmmi 6-7^"^ (m^oiti] (n^m^'{^,^mm-r^o 

[0 0 4 61 ^j):{^^7^y:/2 0- ^-r^v^20 

~st.r^{zmm • ^^^x^tsHtz^m^mco o -ibcDmh 
imitL(r)m^'^m^^M^m{zm\^^^'^i]=m^mt Lxmi^ 

[0 0 4 7] ,y:/2 0 - 1 0 T'ii. X7':yy^20- 

t^^^nTi^nfi':^7=-'>:7^2 0- 1 lizm^. i&^aiiLmi^ 

-1 2{zm^m'^mminm(^m^^m^m\ wm^m 
[0 0 4 81 ^nimmx^k'^^ritz^m^mz'ii-^x. 

f'^M^^zm\^tzM^xm%^^w\\!^iix^ro. 
[0 0 4 9] ^fz. "T^y^j^ f^mm.T^t^mm.wz 
m%ws.<r>i.mzm-t^^mm^mz^k. -^ots^^ii]? 
coxT^-y^T^i 8- 1 \z^\.^xfJ9fvm\%Kn^mm-^ 

mpm^m^m^ l -c , ii^ti^it n m. ^ o iisr-^^ij 
[0 0 5 0] wi^z^ m9iZ7jkLfz^(/:>mcommizm'r^ 

mWr^M{Z:}6\,^X. m2{Z7r{^tz^^— KW ^ 1 3-2 



[0 0 5 1 ] fj:^. ZtihconWxRXJ^m^mi^. m9<DM 
[0 0 5 2] Mir. [i]8c7:>;=^7^'y>^i 9-i [cioV^T. 

ti^V^ n^— K(7)tS^ti. [1!2 0DU>XMS!J 1 3 
-9^l^:^f$:g§^l 3- 7^tcS'^V^T4^MT'^^. 
[0 0 5 3 1 Mi::. Hisco^-r-y:/! 9-1 lc:^v^T. 
4 O^^Um^^T^T^CCD^^^fflLri/^^T^v^^yUtii^A 

^m^Lfzwmmm^- \''^^m^\zm^-r^^ot^n 
WT^mmLxh^^\ ccu(Dmmm-x. m2<Dio^^ 
mmMmx 3-1 ^t-hn^zzhi)-x^^. 

1 tc^L7t^J^iJv'X7"jUoo:/o ■;/>^Il|^^Lr*5<o HI 
l3{Cidl^T. fJ^f^^^^'yXVX. ^J^^lOltcJ; 
^^^J^^iLTl^^o lif^tl. ?t*^^l O 2-C»i^$n. 

liMfiit^siztsti^tb^n -^(TDB?.. ffJ^^^l 0 1(1. 
4^^iElt^4i::|S1l^ti.fc. Ill2co@=&W^ l 3 - l 6 
^l/^f^^Pl 0 4(:iJ:6IS^^ttf-|K]2(7)'lf^l 3-1 
-13-5 i::ti^oT3t=¥:^^SiJ^fl-r^o l 0 2 

^iifSCTtUf^^S^iijftit^i^iJS-rc ccoi:#(0^^ 

•^^^I05(i. iUfMetic^FPSdtStt^ttTV^^lj^ 

^:>-ttT^^$iX^. ^^^^^ 1 0 2 (1. UVX-^gg 

[0 0 5 4 ] y^y >^2{i. $^J^^^2 0 1 ic J; ^J^fil ^ 
KX^^) . il^t^8;:»>bii^tS§3. 7* ^ Oilftlfli 1 0 

i'o ijc^tHLTtiUM^^ti. ^>v^> I /F 2 0 27!i^^ 
^ ^^^^ h;ii>'v;:>'^2 0 3 tcil^Ps;^. ^:zt^h'^ 
WW^^-h^^^Oo ^o:>U. ^vv^v I /F 2 0 2;55.U^^>' 

v=V|F[S2 0 3{i. :^^\^ — ^\Z^^^m'^^2 0 At^h<r> 

[0 0 5 5] ^/i. :i:i-c% 'J ^ }\^m^Kt^mi 

I E E E 1 3 9 4 ^^ou^ril^^.0>^ LTio< o 
< I E E E 1 3 9 4CDt^mcom.m>'^^^y^iyi^/i-VT 
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> (PC) ti^^:^ iA/uZ-i"^^ . :^/i[i^(/,)ft!i(7^xv^^>'m 
^'feil^-^Hg^^-i' ^^^^ y'3i-;^7i^^.^{i7:co-r < 5 "bcoT 

lEEEl 394— 1 995 (High Perfonnance Serial 
Bus) (JL^T. I 3 9 4 i^'V T/i^y<y^) "c-^ib^. 
[0056]I^14iCl394:>''>l T -dr^V ^Tt^ 

T^jUfi^tsA. B, C, D. E, F, G. H^m:^X^ 

A-sm. A-cm. B-om. d-et^i. c-f 

TpI. C-GPpI. :S:(^C-HrBl^^ti'c:'ni 3 9 4 v-!; r 
^(O^t^A-Hili^-iJi: LTP C. t"" v-" ^ V T R , DV 

[0 0 5 71 %-m^m(Dmm:^^it. x^v^-^^-v 
[0 0 5 8 ] ^f:L. ^m^i-t^^mmc/^ I D^mt-. ^ 

th^tiii^^m^l^^o r i:{^J:o-ri 3 9 4 U r^w<:?; 
LTl^-So #^'v^^/W^t§5rB^^^n-^7xi:4^C0 1 3 9 4 

-^^It^-T'S t^co-e^^o ^f::. l 3 9 4'>yT/U/< 
[0 0 5 9] %f^. m\ 4\z.7r>^\^tz.X.')fSi'y^^^\^^ 

[0 0 6 0 ] ^f--r-'-^l5^i^^(i 10 0X2 0 0/4 

[0 0 6 1 ] T-'— ^^iS^— Kch LXJl, ^ > h /u 
jt^/^<l:'<^l^f^^'r — ^ (Asynchronous^^'— ^ : JL^TA 
s y n Qy^~-9) ^ISiJ^"^ -5 Asynchronously jH^— K. 

^^^^^ (IsochronousT^-'— ^ : 1 s oT"'— ^) 
^Ici^-^'SIsochronouslSill^— K/j^.v>^o ^<7:>A s y 
n c r'-^ t I s o'f'-^n^^^ (ii^ 1 1^-^ ^ 



/n2 5^s) (Dif'dioi^T. -^f-Y ^/i^^i^^7F-ri^-r 

^^yU • j;'.^- h • h (CSP) CO^i^lZi^^. I 

[0 0 6 2] H 1 5 C: 1 3 9 4 v- L) T yU-^^^ (7:>fll 

[0 0 6 3] 1 3 9 4 ^y y TyU^<;^li^*<^ LT U-r-y 
^t.y^— KS^T^CCO;:!^ 1 3 9 4 V'!; r — ^yuX' 
— hTi^^O. •^^7)Jl^lx^— K'^^r LTy'-< v^;^7/U • 
[0 0 6 4 ] y^— :^rm^^W^^J:^ y — ^ 

^<>^-y M5iii-^-9--r ^yi-^^-r i^£O^J^^^^^T9. 

[0 0 6 5] y^T— A r>jir^C0 H^^if^v-a > • U 

^^TV\ R e a d r i t e t\^^^ti^^^l^'t. 

I DC0^1l^?Tl\ H •7 — ^J^f^l^^^l^S-r 

[0 0 6 6 ] rcD^^— K^aiT :7t — Ar^^T^-CT^i^ 
HK-htT) 1 3 9 4 v- y r/^>'<:^O^g^r'fe5o 
[0 0 6 7 ] ^7ty7 h -^znT^or > . 

[0 0 6 8 ] J^^Tii'- 1 3 9 4 T/W^<y!^C7:>m^T'^b 
[0 0 6 9] [Hi 6 {CI 3 9 4 I) T jUy<^{Z:}6 

[0 0 7 0] 1 3 9 4 ^-y 

(y-K) (Cii^^i'^y- KH^tO. 6 4t^*:yhrKU' 
;=^^^fcii:Tio<. ^ LT ::c^r K ^R OMlc|&j^ 

[0071] 1394 >-!; T/i^y<^(DT Y^^yi^^y^ 

I EEE 1 2 1 2*t1^(::£pi:f-:^^T'^»9. r 

^^^il. S?II(7)1 0 b i t 7)^^<XC0#-^£Ojt:^1ll(-s 

(9 CO 4 8 b i t i)-m,^\^^'k. hntz.r v u^itiid/j; . 

10 0 7 2] U±.i)- 1 3 9 4 y r J\-y<^(D^m(DnM 

x-hh. 

[0 0 7 3] ?^{c. 1 3 9 4 y r/U/<;^COit^f|^^V>;t 
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< 1 3 9 4 T/i-y<:^(^M^^^i±^>^ 1 7 1 3 9 
[0 0 7 4] 1 3 9 4 '>li T/t'/<X-[lg^>r — y/L.p^ 

10 0 7 5] m.mn^P^^^Lti^mWO^Mm'^S'^A 0 
V. m?jft{iS^^?TttD C 1 . 5 A<i:*a^^nXl^^o 
<DS-L i n kr^-^-it> 1 3 9 4 •> y T/U/<;^ T'^ffi 
^tlX\^^^. X— — ^ V hc/)DS-L i n k 

[0076] 1394 v-y r/U/<^-c::t. D S - L i n 
k (Data/Strobe L±nk)<(^^it:^^^'^W:^ ^tlX\^^^o ^ 

(ODS-1 i n k^^-^fb;^^ii. fiij^Ttcv-y r/i^T^-iS' 

lO 0 7 71 ^ftflijm. ZCDmmtSzx^'r-^ :^ 

[0078] ZCDDS-h i n k r^-^fb:^5^^^t^^ > 

jl^^^^;5^ffJv^^ P L L[H]S§;^^^Mi:?:c^t7>T=i V h 
P-^L s I coiH]SS^m^^J-$< ■c-#<3::<b. Micfi, 

<y<:y^ y ir V htDv— ^>>^> 1 3 9 4 -> y r/i-y<^X 

mm:^nx\.^^^m^ (/-k) !-{i/-kid;^^ 

[0 0 7 9 ] CCO^>-y — :5^tll/^i:i^ft:/i'^r1bofi<h 
<t t 1 3 9 4 h m^±X<^y< 

^r:^m.J^<^^it^^.^ir^^tizx-^xn^^^o 

[0 0 8 0] /— y -tr -y hit-^^ii^lEii^ 

^\^fz\k. y ir -y h;5^^t*)i:^j:^c 
[0 0 8 1 ] y-tr y hti. ^[ia!-</-- J: ofs:^—y^ 



'yti)^\^^^\zmJ^^'%^^-^:z}i\z^<>X\>mM-t 
-60 

[0 0 8 2] ^fc. /<>^yir-y vir^^m-r^t'T—^m. 

[0 0 8 31 J^;l±75^^<;^ y-tr-y KcOv^— ^^^x^T'^b^o 
</— K I D;^^c7)'>—>y->;^ y -lr:y h<7?^. ^ 

My Vt^^J— K I D?^^^T'(7:)— ^fi^^^v-— ^^^^ 
[1126, [1127, 112 8cO:7D— ^-Y— h^ffil^rtJ^PJ 

[0 0 8 4] [112 6C0Tn— 5^^— y ir :y h 
[0 0 8 5] XT^^y^SlOli: LT. ^-;/ h ^ 

Viy^^f^-t^^ty-^f-y-fS 1 0 2 

[0086] >^7^:y^S10 2 T'(i. :y h!7 — i^/ii^y 

M^^r^m<7:'l:w;0'^?:^^:^^^o ><.7":y:7^S l O S i: lt. 
1 0 4 (i: LX — 5(7:>/u— h7)^^^-r6o -r-<Tt7:>y— K 

[0 0 8 7] -y^S 1 0 4 Tvu— h^^^^^tb5 

^(i^7^:y:/S 1 0 5 LT, KtCID^-^ 
;t'5y— K I DcofSl^i'Fli^^tibix^o H^f^(7)y— KIP. 
Jf^T'. y— K I Dc7)t3:^755tTt:»tL. -r-<Tco 7 — Kt^ I 

(c;?^T-'y:7^S106<i: LT^-^rtD/ — Ktc I D^IS:^ 

^Cjo^/^-rfE.g^$n7t^^X^ :y:7^S 1 0 7 <t LT / — 

[0 0 8 8] Z.(O:^^y'7''S\0 1 (n^'^^^ZtSi^t. ^ 
/<xy-fe'y h75^l§^L/'cib;=^T' y^S 1 0 1 -y 

-^s 1 0 6^r'coi3:^i^ll7!i^^KJigLtft?tt6o 

[0 0 8 91 £^±7^^ 112 6£D^p— ^ir— h(7:>i5^0.^T- 
[H 2 6 coy n— ^-Y— h(7:>y<^ y ir :y h7:)^P?/u 
— V'&k'^^X(r)W7fh. hi^^t^^-b I D^^^T 

^^n-eti. [12 7. m 2 8 1:1^^0 

[0 0 9 01 Tfe-f s [112 7CO:7n— ^-v— h <7:)I$£.0^ ^^T 

[009 l];^-ry:/S201^ LT/<>^. y -tr -y h75^^ 
^^--5^, ^-y h^-^tl^J55c(i-0.yir'y h$:h.^o 
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[0 0 9 2 ] ?^tr. P^y'yy'S 2 0 2 L T !J ir h ^ 
9 ^^iLXX:3rS<, ^61::. S 2 0 3 <t LT^ 

[0 0 9 3] :^'r y^S 2 0 4(D7t:~- h^<D'^mi^ft^C 

s mi^mm-^'^^rix\.-:^j:\.') tt^- h(Dm^m-< 

[0 0 9 4] ^-r. y<y^U± y hcnm^. ltCtb{zmi^ 

m^^<D-Km^nK.^(Di^'j—'7icm^'bzxxi^^^ y — ^ 

-C^i>'5i:i/'^9t^(i^7^:>^S 2 0 3c;o;j<— ^(7:>^I^^T- 
^5 ^ i: ;6^r-# V—yn. ^^yyS 2 0 5 tL 

X. g^tc^^^nrv^^y- Kt^i^LT. rg^^fj; 
[0 0 9 5] ;^7"y^s 2 0 ar-^i^— h^/i'^m^^*:):^ 

yZfS 2 0 4r'5^^^^— MC> 1 ti'O ^t^J:(DX. 

Tii^irrbix. XT^'^ys 2 0 7-cy 

[0 0 9 6] y — -y/i^^^r^W^^OliW'^fTU^. ^^'ryy' 
S 2 0 7T'^n^^tt7t:/^>'^ilim^7='-;/^S 2 0 

-r'6wi:75^i^t^(w;^^^„ 2S@Jii.f^^. xxy^S2 04 
h^^5fe|^.LTt> 2)^>±^^^y^>5^{r>E^ 
LT(i. ^;tX7=-:y 2 0 7-r-y — >^3^(ift!lOy^"'^>' 

[0 0 9 7] ^,!i^6^fr, {pin/O^l oc/)-^^^^. 3mf?'J 
y — y' (^a:a^fTX.^(7:»(^^-^< i^f'^L/^Tli^o 
Tt^) 75<;^^'y^''s 2 0 4(7:>7^^^7)i— h^coJi-^m,!: L 

2 0 9 i: LX/i— h t L 'C CO 1^,^/5^ /^^ix 
[0 0 9 8] -COJ:^(CLT, [H 2 7 :c^L7t^<>^ y ir 

[0 0 9 9] 1112 8(7:»-y a— hi^OV^Tl5^ 



[0 10 0] ^-r. [E!2 7^T'(7)v^— '5r>-;;^-ey — :7, 
^nri^^OT-. ^ix^TclwL-C. :^7''^:/S 3 0 1-C 
[0 1 0 1 1 #y- K(C I D^4-^5<^ll<^ LT. 

5. y — ■7^:/7>^^^/u— hco)Ii-e^v^#^ (y— K 

[0102] X7^-;/yS 3 0 2 i: LT^->' K17 — :^F^(- 

tt. 3 0 3 <h LT^g y — :77:ii/i.— h{-^L 

/U— h{lX7^:y y^S 3 0 4 Urr— b'' h U 
-v-aV (lOtZiiffi-^ftlg) ^nv^. X^'y^S3 
0 5^ LTMo/-- y- Kl of:: l D#-^^-^;t. Attfc 
y- Ktcii^Rfe(7)^^^ii^^tf 9o :^7^';/-7'S 3 0 6 ^ 
Ur I D^t#75^3*^l^l^^ilt:>o/i y — :7tl. I 

^mu. fwj^cof^ii^^ois-ro i-D^Wi^x^fz') — 

y-h^h^^ry-fSZOltX^X. -^(T? y — K<0 I Dif # 
:^yc2— K^-^:^ hT'^y — KdlciH-r^o ly— KI 
DiS^co:r'o— K=^-\'X h 7)^^405 ;^7"'>':/S3 0 
8 i: LT?^^*^; coy— :7 (0^7)^1 oritb^H^o ^I^IT'. 
xf^ ^y^S 3 0 9 i: LT. <0^) (D^i)^ W^J. 

:^^^^n\-t.:^'ryys 3 0 3(0 I D^^co^^lg;^^ b 

[0 10 3] ^vv^co I D^:^^ y — ^'coB^^pi^ic 

[0104] ^T. 3 1 0 <t LT-t->' h ^ — 

6o rtT:*!^. ;^v^:y v^S 3 1 1 i: LT#iy^>f^;0^>'^ 

— htz^LT. I D^4-;t6 J: 9twM^-r6o Cixtc^ 
LT/l— hfi. ;=^7":y:/S 3 1 2 ^ trr— b' h 

o/-irjkco^l>#^;0^6-^x.TlK. ;^7^y^S3l3<t 
yS3 15<hLT. ^coy — Kco I DW^^^^n— 

h-e^y- Kiziss-r^c 1 y — K I Dtg^tT^T/D 

- K^^A-:^ hT^^^'^^^^^. -y^S 3 1 6 i: Ur^^ip 
coy^ ^-^co^Ti^ 1 o^)^lb^i^^o ^:it:% P^'ryys 
3 1 7 <h LT. :L(Dm^<Dy''7>'=^(D^t^lU±.^^^ 
it:^y'yys 3 1 l CD I vm^(7^ifMy)^h^mKf Ml.. 

s^s^tc-r-^xcoy^^^^^ I omn^y^— k^^t-y^ 
h-r^^xnioh.^. -r^xcDy^i^^tw—h^iD^ 
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10 10 5] zz^X'^T-t^t. mm^i^iDmn^ 

3 1 8 Lr^;iri^7:^t^#-i-T'St.^i^#-^^S^t7:> 
ID#-^^I5:^L. XT^-y^s 3 1 y > tr/u- h(75 1 

[01061 i^±T\ [112 8 (ITT^ L7t ct ^^^1^. 

[01071 — f^'l<!: LTID 1 9 (Ztf L 

(0 10 81 mi 9(DWimt LX. (/U— h) J— KB 

^ 6fcy — KCfOTfit^ti^'— vx::)i)-mkW^^^x^ 

^) ^ ^ KD(75T{i£twfiy — KE t J— KF^^ii: 

„ y- H\ y- K I D ^#^lllI^)'JlTT'f$^.P>^i- 
[0109] y<'^ V-^ -y b;5^^H/-ifS. ^-f^y — V<D 

(Dm.^ t nmim^^mmmmx±itL t . ^im-TitL t 

[0 1 1 0] [11 9-C-fi^<^ fir -y l-cof^, 

i^.;^)^^^^^Tv^< „ Z.0 \.xm.^TMih<r>'K^m%:'^l^f:^ 

m (A-Breirii/— KA) cd;i<— h/yi^^^i5^$n. 

tS^iil (/—KB) (7:>^— 

J-YA-BT^X\-X^-m.. /- KE-Dr^l-eT-- 
y— KF-DfelT'^-M^^^^n^. 
[0 111] ^ibciiiHj^fe/i^or. ^itfiMiScfS^^ 

K;6-tb<7:>S^r^^^^<^i:S"^S[t/::l)(/)/0^ibIili?^. ^ bt^ 

/- Kc(c>pi-^^^^^rJi^coi:w^fTor:fci9 . ^co,^ 

m / — KD-crHl-C'^-M<!:2^^ LTi^^o 

[0 112] / - VDi)-h(Dm.^m\iho:>'M.'m%:'§i\iff^y 
-KCft. 1, 9— hic^^^ nri^^y — KB 

- Kc-Brpl-e^-^<t^:^Lri^o„ 

[0 113] Z^OJ: 9{«::L-C[I! l 9cnX. o /^P^^ttifT)^ 



[0 1 14] t^^^ Z.(Dm 1 9{lioV^Ty— KB:dVl 

i:m^^ttfiy- KB;^v m^oy- Kd^Lr^^^^F. 

al'^^V^^^ ^ >^'T-tT0Tl^^Xl±\ .'U" h y — Kit 

ft!l(7)y— Kti^oTi/^/:::! d: 'b^'P^^c -r^cf::^-^?, ^ 
it^n^^-r ^ >^'{rj:ortt<i:'f7:)y— Kt.vi— h y — 

h y - Kii— :ectiiPS(b^j:v\ 

[0 1 15] ^u- hy — K75>*^-r5^, ^^it#y- k 

I D^r^^-r^^- KicA^c ccr'ii-r-<r(7)y- K 

^^L^iS^c^y— K I D^fl!l60i--<T(7)y- Kt^ 
[0116] g £ I Dtf S y - K#-^. 

[0 117] y - K I D#-^cofi]'9«l*9 CO^mt UT 
(ii. ^-ri oco^- h(::(7:>^^^;6^fc6y— K (y- 
:7) Tii^b^eiibi"^^ <t75^T'#. cco4^;5^ib)i|lt>iy — K# 
-^=0, 1, 2. ••■<^fi|'9 ^Ttbtv^o 

[0118] y - K I D ^^(^ Lfc y — Kli. y — K# 
^^^tftf^^^'"t='- K^-v^ hT'^y — Ktci^Mi- 
5o m{:iJ:o-C. -^cOID#-^(i r#Ji9^Tv?r^j 

[0 1 19] -f-^TO U — ^Tii^g £y — K I D^littL 

I D#-^;i^#y — K{c#i':) ^Tibtt^o y — ^'^[^l^ 

y — K I D#-^7:i^f]0 a-c6ti.f:iy^>^^75^^iili?fe 
y- K I DtS^^>^"D- K=^^;^ K Ky 
— KT^^g £ I Dtf^^:7"c^— K=^-v;=^ Ki-^o 

^(c/u~ Kii*;fv:c7?y-- K I D#-^^Rff^i-^'b(7:> 

[0 12 0] Ji^±coJ: 9t:iLr, [^gWit^f^^oy- K 
<T— t' h U~'>3 >-> 1 3 9 4 r/U^<><>T'ti. ^ 

>^ mm ^noo 1 3 9 4 i^'jr/uy<:^i^mm:imm 

xh^o :m{r<i:or5b^0#rBltw(i. fcofc— o(7)y — 

[0121] r— t" h U — '>3 >'^tJ^P^-r5fc4'!)<7)[i]t 
Lr[l2 0 (a) {:i>'<>^{£ffl^>H:(7)[i], [Willi (b) {Zy< 

y^mmw^(Dm^^i^. \':xT:iix^m\^^xwim-r^. 

[0122] T— t" h >'/i^^^^^ <i:. 1 ot> L 
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ti^^iitzmy- ([112 o-ciiy- KA) ii^btc^ 

[0 12 3] /<;^{^ffl^3}t^^{tfi/^- h /- Kti. 
coy — K{::/<^^i^^ ^-t^^:^^^?3^^^'^'^'= z<Dm»i'fM 

(b) T{iy- KC{cf£^l^'5j;0'^^xtbn, y— KFiT:) 

y^y— K{C>[tLT(iDP(data prefix) /^^:y h^3^ 

[0124] a_b<7) J; 9 {:: LT. T— t'" h U — v-a Vi^ 

[0 12 5] CCe. h U-— ■> 3 :^£7:»— ilc7)^j^H 

n— ^-V— 2 9 (r^ LT. a^t^^-^-^. 
[0126] y- K7^^v^-iJ;'^il^^-ff^^sr'§^/'ci6[:: 

y — Kfi i ^C7:>i5iii75^rfi*^-e # ^ i: mm-r^. 

[0 12 7] yZfS 4 0 1 t LX ^ A s y n c 7=-'" 

ilEmm(D^^i'^X^^j:\^^(^X\ ^^tn=-V> -y^S^i^ftb 

[0128] -y^S 401 XpJfl^(n'^^^ 'y-y^m^^ 
htlfzh. y.y^y-ys 4 0 2 <h LXmi^-^"^^ "f— t'^ 
^^t^nWrL. py^m^lt^y" -yy' S 4 0 3 tLX$R^i^ 

-hizn^xm-r^^o z(Dt^(n. /<xf^ffitio^j}t^ 

[0 12 9] y.^yyS4 0 4 tLX. yy" 

S 4 0 3(Dy<y^mmm^^ 1 oJL^±/U'- l>75^Sft Lf:i 

h{t:^y' y^S 4 0 5 t LXi^mm^^thLtL 
y — KcoiSc^li^^o ;^v"'y:7^s 4 0 oT'coil^^^fi/iiV 

f^^^. :^v'yy'S 4 0 5X'(nmm.m^'^y-h'^x>i (ft 



yys 4 0 6 i: LTitfflrF^^4-x.^y— K^loCl^ 

<. W'mzmm^^^x\^^< xofj:mf&t^j:^x\^^^o 

[0130] :^'ryy'S 4 0 7 t LT. :^y'y'ys 4 0 

6-e{t^^^^mLf-^^y- Ko^^^o^b/i^— h^^^i^^f 
LrftfflrF^^^#fc 1 o(Dy — K<t. i^cttfc-^f^ftiicoy 

^^tfciocoy— K\ ^fz{i>^^'y:7^S 4 0 ScojitRM 
;0^bi£fflM*y- K^= 1 r-Iiff^LCiftffiff^^mf:: 
y— Ki^ii. x^-y^s 4 0 8 t LT. /u— hn^<Dy 

y<:^mmm^'^ ^tifj::^^^tz y - \'{zi'^:^y' y S 
4 0 9 ^ LT/U— i-Ti^b. T— t' h v-a V^^^^ 
i-DP(data prefix) ^^^-y h^^htl. rtL^SttSi 

o /c y - K [i^j^t ^ tf ^ 7t <7:> < ^ ^ffi ^ ffli- 
f-i^. ^v" y 4 0 1 ^'C'M^'J . Wr'^^'v y':f^:^^^r 

hix^^x-i^m-r^. 

[0131] J:^±75^r — t'.h u— 3 :y(Dmt\^^^^M U 

h[l]2 9t75|J£P^T'^5o 
<Asynchronous (#^f^^) |ci|^>T v-^^^^ d^:^^!^ 

:^ott50#rp16^3;:eil^^^^7j^-ro [I2 icoS^Ocoifyr 

[0 13 2] T— h >T'/<>^CO^^rF^^t# 
-Sir. ^(T^^iH^O^^-^^-y hff^^T'^^T^tL^c 

ck g a p <i:^^-)^*'^=¥-Y •y'T't^t^. iSillLrf^^-f 

h^iH^r i:(:lJ:oTteil^;6^^Ti- 
5o a c Kfi4 b:-:y hCOtf^<t 4 f'-y h(7:>^^'yi?ihA 

tr>^t^h^^^fz\tm.^^'^^. 't<:\zm%itj — y\zw& 

[0133] m2 2 \zryy<^ xj.^:Km.'&(r>^<^ 

y Vyir—^y hCO^iJ^^-Te 

[0 13 4] y<^y V\Z\t.. =f — ^ ^my^m'O t^lEWi(0 

(1112 2t:i7n-rJ: 9/^. gfi^y— KID. y — xy — K 

[0 13 5] ^fc. Ti^^y^ u^y.^h^\t^^y— Yi)^ 
[^;t:@^y — K--tD 1 >Pj' 1 (7:>ii^tr'fc^. iSillTty — K;!)^ 
h^-^^Mz^^'^ y^-^^ ^-y hy — i^^co%'/—Y\z 
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[0 13 6] \:A±^-r^y>i> ^^Mr.m(omMx^^^o 
<isochronous (mm) ^^>T ^ y <^ ^ i- Mmi-^m 
m^^X'h^o 1 3 9 4 v-y r/u^<7.coS:^co4#'fiScr'^ 

[0 13 7] ^7t, r v-:/^ (^NP^) /i^l 

(lyn— K=^-\'^ l-^i^i^^toT. f^i^^co 1 0(7:)/ — 

[0 13 8] 112 SliT-Y y ^ D-:^^>l5il|{3^:5£t^. 0# 
[0 1 3 9] T-Y y^ t=^^^fei^Ji. /<^-b"-^0^P^1fe 

rsir^lPi^^ 1 2 5 /i S ir^^^o 
[0 14 0] ^fz. 112 3{Cf^-vt>/l^A. ^-v 4-^/1-3. 

[0141] T-r y ^ D-:hX|ci||c7)./<y- -y hiJ^itClTfe^L 
t>tL^. L;:»^L. r'>>'^o-:^;^^|^fJ£-c/:)4:-9icl>Ptlco 

iiftr'iiT^^i/^cD'e. r-Y y ^ D-^^-^l^iUdfia c k 

[0142] ^f^s 3{C7FL7t i s o g a p (T 

^ y y p-:hx^'A' y <b[^. T y y a y^l^ill^^f 

i^-r5 1 . r-r y y ^-^x|5i2^^^tl-^/l^^y — Kfi-^^;^ 



[0 14 3] ^{w. [112 4{rT^ y y n-:h;^|nii|0^<'5r 

[0 14 4] =§-f--V^-/K^^7:i^tifc. ^m(Dy<^-y 
{ttix^'tir'-^^Rnm: ^ ^lEm(OT'—^C R C(7)fdi 

u:^»9tTiEfflcO-^y^CRC/^^'?5^$#iA^n. ^i^Ti^ 

[0145] a±75^T-r y y D^xiciiicoi5J.0>^T-fc^o 

<y<y. • ih-r y /l->lll^<7) 1 3 9 4 ^/ y Tj\^^<^±,(0^ 

i^-e{i. r-r y y n-t-^^lsii^i:. T'>vy n-^y;i5iiiii 

[0 14 6] r-r y y D-:hy^^itiiTv^^/y 

— h • ^'-^-y hcot^. r v^y ^-:^y;|5i^^^ibi-5fc 
i^t^it^^^^^r-r Kyu^rB^(7:»^-v y^S (-t^:/Tyv/3> 

[0 14 7] m2 5{Z^Ltz. ~^5:6^^^/^-^i^-r ^v'l^t- 

ioi^T. ih-f y yuff m(Dy^y — hB#{:i-tf-^ y • y^y — 
h . y<^ y hTi^-t?-^ y /u • -rxy;^^ib#y — Ktciai^^ 
n6o :itt{rj:oT. &y — KT'0#^Ji^^^^Tt\ Wx'^ 
coT^ k/u^PpI (r-r y y n-:f-yafi^ o,^) ^t^ox^o^ 
f,r^ yy ui-y.|5i^^tT9-<^/-Kiir-t:'h 

v-aV^^T^V /^^:y MSiit^A^o [El 2 5 -Ctlf^-^ 

t"^^^-^^ s t^-v^-^'i-k/j^iilUT^ y y D-f 

[0 14 8] ^or— fc" h l^ — >3 V/^^ib-^-^^ :y h^i^ 
fzt^. i^-f y/u#miz:Joit^T^ y y D-^y^^ill;6^-r-^ 

[0 14 9] r-r hyi-0#rBl;Ji>Ti/:y y cr-:hy.$Gii7!t^"RrB^ 

[0 15 0] fztzL. riy>i>^-)-:^mmr>n:^^mm 

it. y y o^y^^il^^Tco;^. i!k<D-^^ ^ • 

— h • y<^ y h^lnil^-r-^#0#rp1(cycle synch) ^ T'C7:> 

Pp^tcr rn'r^mm^mW]'r^fzib<D^yr y v a 

[0151] [112 50if-r y mT'(i3oc05^-^'^-/^' 
(^tr a c k ) 75^ 2 y h (^^°^ y h 1 . ^"^^ y h 
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Wilt. ^4 ^ ^^m-^ 1 ^^'i^'- h'^'^^^^^f^icycle syn 

[0 15 2] tzfzL. 4mm^fi',tmm$m$J}if^{^^x 

CD-^^ y^^— h ' y^'tr y h ^^Eit-t^^^^T^icyc 

le synch) iC^ofi t L/ib. ^^!^4^i£ff-tt-f . ^(D^ 

m^^'^^T \^f-\k(ryr^ V}vm^^\^^xt-^^&.^^ ^ 

■to. 1 ^(0-^4 ^ /i^^^ 1 2 5 S VX\JM\ ^fz h^\t.. ^ 
(O^g^if-r /i'l:l^m<^ 1 2 5 S i: tS tvtz t -f- 

60 zooi: 9 i-T-r y :^ • -t^-f ^^Ki 1 2 5 ju S 

[0 15 3] UTi-L, y^^^-ry^mmnur/u^^r 
A ^ It i- 6 /I ^ { :i ^ ^ '^^^ ^ n ti'^^-r II 

r'-^^^(Di^^mmthtix^^-y' v >^9{zmm^tix 

^ToTV^>6:^^(c. ^^It^coy y v^icioi^Tiij^tA 
^^i,z'nt>^tz\^^^'t^J:tl:i^^J}X^^^fj^ibX^^^ 
8-5(Cio(.^T. 7=='v>*^^^®feA;^i^M 1 JloTf^^ 

^m^m^Lx^mi^^^^^ti^i^m-^]-^::^ t\^^omm^m 
m\^xh0i^\ mm^^wm^mn. i2i2{:i*5tt^;j^7' 

[0 15 4] (Hi 2{c. ^cDm^(yy^-^^yy"i s-siz 

[0 155] t.-r:^T':y7^2 4- 5{Z:^'3\^^X. [1 2 
^ 7^ >^ ^ /mi ft A ;^ ^^(t:) W ^ ^ r-'- ^ 

-f. ^^^•^^''2 4-6tli:oT^t4^^^^r^lJ^^^|J^^^l^^^I:^^7=•'v^ 
[0 15 6] hL. ti ;<'7mm^mmmt'-yj:ii^rLi'X. y 

□ — (l>^7^-y^'2 4 - 1 {wii^^f. ^— »f 

tiTt^- K(::/:c:^i:'Ci^iilil^S1^^^^0'^^tf^^^2 

4 - 2 . fi;n"D{iiil^^LStt^^s;S:U^^^tf ^^^Jl^ff^ta^ 2 

[0157] :L<n^ 0 LT. 



{im^xyyyi^^(omm^w^u^^. m^i^mm<D 

mWiX^h'fi^^ ^l^^ ?^ '7<0\^t:>^\cy=7 y V^y 

\ ^it^y ^/Ui^;^=^-\'-^2 2 i>'^'f /^M^ 

CMC I A;^— KD— <^-^=i>'>'^^ Vy^yi^=^t!—V 

1 <7)iim^^f^3 tC^;^T. PCMCIA;^ 
— K-^CF;^— h\ IC;^— K\ K-r"^ ^ ^ . F 
D. MD. CD. DVD/^^'com^^tBlt^T'^ T 2 3 

^Wihti^ t{z X^X\^n(Dm^^:^^rfioti^ ^ t tt^ 

^^m^(o lift 7=^— ^ t ^th'erimt^ l t i bii^ 
^-y'jv(DixiD^) \z^^m^m\t^m\^^x%yA^^o ^^Wt 

x\ ^-y^i^trnm^"^. ^—yji-tmm?^v'4Ttj:t^ 
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[0158] 

[0 15 9] %tz. m^^\^fznmmm 

^MPU) m^WMi^i^^'^^^titiy'^ — 

[0 160] ^(Dm^. tmMi^7)^^:^md^tstifzy^^ 

0^ ^ l^^ici- C { 3 6 „ 
[0 16 1] y'u^^M.^—\^^^mm-i'^fzih(DmmM 

^'TA'^^. Tt^MT^'^^^, CD-ROM. CD 
-R, m%fr — 'f. T-W^'^(0^^')i^—V, ROM/^ 

[0 16 2] ^fc. ='>'t:'^ — ^?7)*^fftHL/-c^''n^^i. 

^^^T»/\ ^(O^^tZ J:oTmi]iit5 Lf-^j^Jf^^co^^tg^i^ 
[0 16 3] ^ibi^, tB«^f^;i>^bl^ti:i^^n7t:7^D^v 

-6C PU^^<i:'/^>^^I^<7:'^^a^c9— ^^/"-f^t^lKi^tti/^ ^ 
[0164] 

[0165] 
[gjSO^m^^I^^P.^] 

[Hi ] :^wm(r>—mMM(7y^^^:^^J'^'^Mi^W^^\i^^'r2^ 



[US] -^v >'^X'm^'^my'j:mmm^mt^(7)y<y 

[[116] l^^±i^<Dmm^m<DWi.rimco~-m^7r:^r 
mx^^o 

[m 8 ] mw\mm^m(D^'^^'ii o ^m(nmf\.m(D-~'m 
[HQ] -rv^^/^iijftA;^ye^ms.t>'r y >^co^^7D>7:^tf 
^Tf^^mx^^o 

[Hi 0] ^<D{'i(i<Dm:m(r>mm(nmfW^x^^. 
[mill w,2(D'Mm(Dmm(D^w]i^:^'r2^(Dmj&mx 

[Hi 2] m2(Dmm(Di^mAc^i-f7^^w\mm^m(Di^ 

[[113] i^^m<T^—nt^<T^'B^.(r>=f'^^^'^m^'^m^y 
:7.'r 2^(r:>^r^m(n>—m^7r-'t^X^^. 

[[114] 1 3 9 4 v-y r/U>'<>^^ffll^Tt^^$ix6^- 

h^ — ^ • V'X7"i^<7)^lJ^7F'1-[ir-S^5o 

[[115] 1 3 9 4 v-y T/U^<:^C7)^||;^^^^^i-(l-C 

So 

[die] 1 3 9 4 '>y T/U^<x^(C^oit5T KUX^Pb^ 

co[i^7j^-r[i]r'^So 

[[117] 1 3 9 4 v-y T/U^<:^ • -ir— y/UOOKfrSm^ 
7r:-r[li'r^6o 
[1118] 1 3 9 4 i/y Tyu^<:^T"^ffl^m:v^5. 

— i^'fei^:^;^^— e »y h(7:>DS-L i n k ^^-^^t::^^^U£ 

p.^ -r s 7t *b [1 ^ ^ i" [1 X' 6 . 
[[119] J —Y(D\mm^w&<o^W7r>^'rmx-h^a 
[[12 oi ^<xcor— tM- v-a v^iftp^i-^m-efc 

[[12 1] r ->>^ D-:^x|5i^(l:io(t^P#rBl6^?'^il^t^ 
[[12 2] Tv-^^ a-:^x^i||^Oy^>^7-•>' N:7^— h 

(nm^TT^-trnx-^^^. 
fc^^n^-r[ir-^bSo 

[[12 4] T-r y ^ i='-:h;^ici|^CO/'?>r h y'^—- ^ h 

t7:>[lT'fo^c 

[[12 5] r-r y ^ n^^^lGiHirT 
r^ffiL/c, x<^_LcO|5i|^:[^^|<7)0#rBl6^^<^il^(7)1t^^^ 
L/:i[l]^^-r[l]T'^^o 

[[12 6] y ir y i^/i^^T''— ^gi2i75^nx.5^-e<?5 
^!ilt7)w?cn[Hir'^So 

[[12 7] y ir h;i^ib/^— h^:£:^T'O^Iillcoii^ 
[[12 8] I DlS^^T^T-CO^mitT^xr^ 
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^m^^ 1 0- 2 2 6 1 3 



[I112 91 T— h U — V- 3 >t;:>^liic07H[tL[E]T'^5o 

2 :fV >^ 

3 iiit^ft: 

5 ufttett^i^ 



6 Uftf^^tt^fdlt^l^: 
8 iift^lS 

10 yv^^m^mm. 

1 1 mmHmm 

1 2 fpjsij^j^^i^^iirv^^ 



[mil 



im2] 






^13-1 




14-1 




n-' 13-2 




^^14-1 










aON/OFF 


^13-4 




^^14-4 








'^14-S 
















'^14-7 










i/v:ara 










'V- 13-10 




'T-'U-lQ 








14-11 








^^-^ 14-12 




















13-15 










* * 












T * 








etc. 




ate. 






(ft»4QV tx;a^t«9i. &A} 



[114] 



[[U5] 



15-2 

^l^lS-4 
lS-5 
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[112 0] 




(b) /^;^ttJ8c5»Br 



(16) 



2 2 6 1 3 9 



me] 







► 


< 






i2L 



177111- B 











C END J 



xr7:/n-9 



[1171 



[Hill 



Xf 7^1 8-1 



T 



T 



C END 3 




(17) 



#Bfl^l 0-2 2 6 1 3 



[ElSl 




7.fv1\9- 3 



C 



END 



3 



Clg!91 




[Hi 9] 












N0.4 











/-KF 
NO.l 





Xf^:^20-8 



yu 




c 



END 



3 





T /I/ 











( END ) 
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Ilill 31 
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imi 6 ] 




[[112 1 ] 



ack 



sub action 
gap 




Time ^ 
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Data 



Strobe 



Clock 



[[118] 

1 O 




(Data£:StrDb«(Dl$«^d«):d^«liS^> 



[112 2] 



2^ ^' 



tCode I priority 



packot typo cp«ci6c Information 



axtendtfd tcode 



r— >CRC 



[II12 3] 



su b action j 






suboction 
gap 




Time 



iso 

gap : isochronous 
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[[12 5] 



cycle synch 



•9''<^;i'^ft»'5= 1 25 /i S (nominal) 



cycle synch 
>\< 



CSP 



eck gap 1 



CSP 




subaotion gap 



icsp 



[1112 7 ] 



S208 
? - 



yu-hl£KS 



S209 




S201 



S202 
.5203 



S20^ 




Chlldfi^ 



S205 



5206 
? 



Pftrcntg^^ 



"~r" 

5207 
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(24) 



it#ff^¥ 1 0 - 2 2 6 1 3 9 



[II12 8] 



S30A 



S305 



5313 



r— tfrU 











5312 













c 



END 



3 



START 



'5301 



^7 5>f 





= N) SET 


5303 




M 





S302 






= M) SET 












5310 



"^5311 
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[d 2 9 ] 



START ^ 



= 1 




5403 



S405 




5 406 




(RET 



URN ) 



5 409 



OPi£{S 



imOiB] 2p;g9^2,^ 1 8 B 
[tfIE*t**««] BIB 

imiEn^ms^] mi 3 



[013] 
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102, 



101H 



104 



105^ 



e5« 



103 



— 4 



— r 

204 



:202 



{203 



(201 



T 
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